Kontakt osoba (Carmeuse)

Pavle Flajs
pavle.flajs@carmeuse.rs

Kontakt telefon: +381 64 822 4111

Gradevinski fakultet Univerziteta u
Beogradu i kompanija Carmeuse Srbija
(Jelen Do) sa velikim zadovoljstvom

Vas pozivaju na “ Prvi Internacionalni
simpozijum — ViaCalco Balkan” koji ¢e

se odrzati na Gradevinskom fakultetu u
Beogradu, svecana sala - 01.10.2015 god.

Simpozijum ima za cilj da kreira forum

za razmenu iskustava i znanja u pogledu
primene stabilizacije tla pri izgradniji
Zeleznicke i autoputne infrastrukture,
atarskih i lokalnih puteva, industrijskih
parkova, vetroparkova itd. koja omogucava
poboljsanje tla i njegovu primenu za izradu
zemljanih radova za sve vrste gradevinskih
objekata.

Verujemo da ¢e “Prvi Internacionalni
simpozijum — ViaCalco Balkan” omoguciti
razmenu saznanja i iskustava sa
renomiranim medunarodnim ekspertima
iz ove oblasti i opravdati Vasa ocekivanja
u pogledu razumevanja primene novih
tehnologija, Sto ¢e rezultovati boljim
razumevanjem mogucnosti koje donosi
primena novih tehnologija u oblasti
niskogradnje u Srbiji i regionu.

Radujemo se naSem zajednickom susretu u
Beogradu !

GOSTI - PREDAVACI:

Prof. Gabriele Tebaldi

University Parma - Italy / Univerzitet
Parma - Italija

Department for civil engineering - road
construction - environment - Architecture
— DICATeA /

Odeljenje za gradevinu - Zivotna sredina -
niskogradnja - arhitektura — DICATeA

Prof. Jan Maertens

Catholic University Leuven — Belgium /
Katolicki Univerzitet Leuven — Belgija
Department for civil engineering - road
construction - soil investigation /
Odeljenje za gradevinu — niskogradnja -
ispitivanje zemljista

Prof. Janos Szendefy

BME Budapest University of Technology
and Economics — Hungary / Tehnoloski i
Ekonomski Univerzitet BME Budimpesta —
\YELETHE]

Department for civil enginnering -
geotechnical expetise /

Odeljenje za gradevinu - geotehnicka
ekspertiza

Mr. Hugé Békuti

Inreco Hungary — special and inovation
construction technology / Inreco
Madarska - specijalne i inovantne
tehnologije iz oblasti izvodenja
gradevinskih radova

Managing director - international
contractor for civil engineering /
Generalni direktor - Internacionalna
kompanija u oblasti izvodenja gradevinskih
radova

Mr. Aleksandar Rakic

Wirtgen Srbija — representative office /
Wirtgen Srbija — predstavnistvo

World leading manufacturer of
construction equipment and machinery /
Svetski lider u proizvodnji gradevinske
opreme i mehanizacije

GRADEVINSKI FAKULTET BEOGRAD
Bulevar kralja Aleksandra 73, Beograd
01.10.2015 god.

Velika svecana sala

Vasu potvrdu dolaska prosledite na jednu od sledecih kontakt adresa:

viacalco-balkan@carmeuse.com

Kontakt osoba (Gradevinski fakultet):

Marina Askrabi¢

marinopuloss@gmail.com

Kontakt telefon: +381 11 3218504

Za ,Prvi internacionalni sipmozijum — ViaCalco Balkan“ vaZi slobodan ulaz (bez kotizacije) ali je neophodno da
Vase prisustvo i registraciju potvrdite na e-mail adrese / kontakt telefon, zbog ograni¢enih mesta u svec¢anoj sali
Gradevinskog fakulteta. Simultani prevod obezbeden za sve ucesnike.




Bocna kranska kosilica - BRK
konstruisana za visoko efikasan rad

Izbor optimalne kosilice zavisi od konfiguracije terena
koji treba odrzavati i vrsti vozila na koje se kosilica
ugraduje. Prednje kosilice iz RASCO programa
namenjene su ugradnji na univerzalna radna vozila tipa
UNIMOG i mala univerzalna vozila te su pogodne za
odrzavanje vegetacije uz ivice peSackih staza, puteva i
autoputeva. Alternativa prednjim kosilicama su zadnje
traktorske kosilice srednje duzine zahvata.

Glavna karakteristika ovih kosilica je jednostavna
montaZa i demontaZa na zadniji traktorski prihvat, ¢ime
je traktor mogucée brzo i jednostavno prenameniti kad je
kosenje zavrSeno. Za zelene povrsine na kojima je bitan
dohvat radne glave za koSenje, poput odrzavanja
kanala i nasipa, najbolji izbor su bo&ne traktorske
kosilice sa ili bez teleskopskih ruku dohvata do 10 m.

Snazna bo¢na kranska kosilica BRK idealan je izbor za
zahtevne radove koSenja. Zahvaljujuéi posebnoj izradi
kranskih ruku i dohvatu do 7 metara, kosilica je visoko
efikasna u odrzavanju nasipa vodenih puteva i kanala
te rastinja uz otvorene saobracéajnice. Posebna izrada
kranskih ruku kosilice omogucuje i smanjenje vibracija u
radu pri ve¢im brzinama &ime je korisniku omogucen
beskompromisni komfor i sigurnost.

Uz kosilicu je potrebno izabrati prikladan prikljucak ili
radni alat. BRK kosilica dostupna je u kombinaciji sa
Sirokim izborom radnih glava za razli€ite debljine rastinja
te raznim priklju€cima zavisno od vrste namene, ¢ime
postaje multifunkcionalan uredaj visoke korisnosti.
Radne glave mogucée je opremiti razli¢itim vrstama
nozeva, a izbor vrste noZeva zavisi od podrucja primene
kosilice.

Na taj je nacin moguce koristiti radne glave u teSkim
radnim uslovima u vodoprivrednoj delatnosti, na
kanalima s gustim, visokim i mokrim rastinjem, Sumskim
putevima, zapustenim ivicama saobracajnica, ali isto
tako i na uredenim terenima. Osim radnih glava na
kransku ruku BRK moguce je ugraditi specijalizovane
alate, poput makaza za rezanje granja, Cetke za
¢iSéenje rastinja sa ivica saobracajnica te nastavka za

¢iSéenje i profilisanje kanala i tako povecati broj primena
i iskoriS¢enost kranske kosilice.

Prilagodene uslovima kori¢enja i vozilima na koja se
ugraduju, opremljene vise namenskim radnim glavama
ili specijalizovanim alatima, RASCO kranske kosilice su
nezamenjiv uredaj za letnje odrzavanje vegetacije uz
saobracajnice i vodene puteve. Beskompromisni
kvalitet izrade, pouzdani i jednostavni sistemi

upravljanja hidrauli¢nim kranskim rukama te osigurana
post prodajna podrska ¢ine RASCO kranske kosilice
pametnim izborom.
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RASCO hocna kranska
kosilica BRK

Efikasno, jednostavno i sigurno resenje za zahtevne radove kosidbe.

A Eugena Savojskog 6, 24400 Senta, Srbija T +381(24) 41554 70
WWW.rasco.rs

F +381(24)811881 M info@rasco-tamp.rs




ViaCalco - proizvod i vezivo na bazi kre¢a

>> Ekonomiéno, ekoloski, lako za primenu u svim tipovima zemljiSta koji sadrze glinu<<

Prisustvo poveéanog nivoa vlage, slab kvalitet
zemljiSta mogu da predstavijaju veliki izazov u
reSavanju ovih pojava gotovo na svim gradilistima u
danasnjoj modernoj gradevinskoj industriji. Ne
odgovaraju¢e zemljiste (glina, jalovina, les, itd..)
predstavljaju veliki problem i direktno uti¢u na uslove
izgradnje. Pristup teskoj mehaniziaciji i opremi je
gotovo nemogu¢. Veoma je teSko postiCi i ispuniti
zahtevane norme po projektnoj dokumentaciji:
dozvoljena vlaznost, &vrstoéa, zbijenost, itd. koji su
definisani od strane geotehnicke i geomehanitke
struke. Poveéana vlaznost, slaba zbijenost direktno
utiCu na lo$ kvalitet izrade nasipa i ostalih platformi u
oblasti niskogradnje.

ViaCalco proizvod, vezivo na bazi kreCa — u veoma
kratkom roku, svojom reaktivhoS¢u postize znacajne
rezultate, te dugoro€no uti¢e na kljuéne parametre
samog zemljista.

Dodatkom krec¢a u ovoj fazi, postizu se velike vrednosti
u tri najglavnija parametra zemljista:

* |su8ivanje zemljiSta — redukcija vlaZznosti

* Modifikacija zemljiSta — redukcija indeksa
plasti¢nosti, indeksa kvaliteta zbijenosti i poveéanje
ranih ¢vrstoca

« Stabilizacija zemljiSta — poveéanje indeksa krajnjih
¢vrstoca, smanjenje faktora potencijanog bubrenja.

* Nominalna cena - kodta manje, nego ostale metode
i opcie, posebno kada se poredi sa
najzastuplienijom  metodom  “iskop-transport-
istovar” koja je zastupljena u tradicionalnoj metodi
koriS¢enja agregata i drugog rasutog materijala za
odredene slojeve u izgradniji.

ViaCalco tretman zemljiSta — nudi i obezbeduje pre
svega velike ustede sa ekonomskog aspekta na sam
projekat. Kre¢ kao proizvod, nudi sledece:

* Rapidno povecava nosivost radnih platformi na
samom gradiliStu/trasi, omogucéavajuéi da se sav
ostali gradevinski materijal i gradevinska
mehanizacija dostavi na samo gradilidte — bez
gubljenja dragocenog vremena i radnih dana. Kao
sto kaze stara izreka ’vreme je novac — kreé¢
pomaze da vreme radi za nas” !

* Redukcija i smanjenje troSkova izrade nasipa za
klovozne konstrukcije. ZemljiSte stabilisano
kre€nom metodom, daje velike &vrsto¢e koje su
najbitniji deo u izradi nasipa i konstrukcija.

Koli€ina i primena ViaCalco proizvoda — dodatno se
izraZzava kao procenat u¢esca suvog zemljista. Nakon
ispitivanja uzorka samog zemljiSta, u laboratoriji
oCekuju se kao rezlutat - projektovane performance.
Procentualno ucesée i koli¢ine su na veoma niskom
nivou — ispod 4% dodatka kre€a, a kao rezultat daju
dugoro¢nu odrzivost za “podslojeve” konstrukcija,
slojeva nasipa, zavrSnih slojeva, kolovoznih

konstrukcija, Zeleznickih konstrukcija, atarski i ruralni
putevi, vetroparkovi i sva ostala infrsatruktura u oblasti
niskogradnje.




TECCO® SYSTEM? -
Your slope made stable

TECCO® SYSTEM?

can be optimized depending on the subsoil
High-tensile steel meshes

made of 2 mm, 3 mm and 4 mm diameter
Efficient optimization

of anchor spacing with two different spike plates
Rhomboid-shape

offers ideal force transmission plus slope adaptation
Easy dimensioning

with the RUVOLUM® tool based on large-scale field tests
Environmentally friendly

light-weight mesh with small CO? footprint,

virtually invisible after vegetation regrowth

GEOBRUGG®A\ -

Geobrugg AG

Geohazard Solutions

Representative office in the Republic of Croatia
Zadarska 80 * HR- 10000 Zagreb * Croatia

T+3851 7888080 M +385 91 665 98 45
www.geobrugg.com * vjekoslav.budimir@geobrugg.com
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YpehuBauku oa6op:

op OpaxeHko MMaeuh, gunn. nHx.caob.
CaobpahajHu dakyntet, YHusepauteT y beorpagy
Aleksandar Stevanovic, Ph.D. T.E.

Florida Atlantic, University, USA

ap MNopan MnageHosuh, avnn. rpafn.uHx.
'paheBuHcku thakynTeT, YHusepauteT y beorpagy
ap Urop JokaHoswuh, gunn. rpah).uHx.
I'pahesuHckm dakynret Cybotnua, YHueepautet y Hosom Cagy
ap Oejan MaBpaH, gunn. rpah.nHx.
'paheBuHcku thakynTeT, YHusepauteT y beorpagy
Milo§ Mladenovi¢, Ph.D. T.E.

Aalto University, Finland

ap Mupsa lNosgep, avnn.rpah.uHx.
I'paheBuHcku dhakynteT, YHusepauteT y CapajeBy
ap Mapwvja ManeHkoBcka-Togopea, Auns. MHX.caob.
Texnuuku chakyntet, butona

ap Papojka JoHyeBa, aunn.rpag.mHx.
I'panexeH cpakynet, YHuepauteT "Ce. Kupun n Metoau", Cronje
ap Fopan huposuh, aunn. rpah.mHx.
ApxuTeKTOHCKO-rpafjeBuHCKM dhakynTeT, YHnsepauteT y barba flyum
ap Bopuc AHTuh, gunn. nHx.caob.
CaobpahajHn dakyntet, YHuBepauteT y beorpagy
Ap Hewap Pywikuh, avnn. nHx.caob.
®akynTeT TexHu4Kkux Hayka, Hoeu Cag

OywaH Tonuh, gunn. rpaf.nHx.

JI "AyTonytesu Penybnuke Cpncke" barba fyka
Mp HoBuua CreBaHoBuh, aunn. rpaf.uHx.
Caobpahajuu Muctutyt LIAM, Beorpap

Oywan CaskoBuh, aunn. rpaf.uHx.
WHcTuTyT 3a nyTese, a.4., beorpag

CseTo3ap MuneHkoBuh, OUNM.MHX.reon.
WHcTuTyT 3a nyTese, a.4., beorpag

BragaH Tacuh, gunn. nHXx. xmgporeonoruje
WHcTutyT 3a nyTese, a.4., beorpag

op Hebojwa Knexesuh, annn. MHX.TEXH.
WHcTuTyT 3a rpahesuHapcTso "IG", bara Jlyka
CumeyH Matosuh, gunn. rpaf).uHx.
CumMm-nHXmrbepuHr, Mogropuua

mMp Parta Tepauh, gunn.rpaf.nHx.

JI Oupekumja uecta ®buX

mMp Bopusoje Anekcuh, gunn.nHx.caob.
C-npojek, beorpag

FnaBHW M OArOBOPHU ypeaHUK:

ap ApaxeHko masuh, aunn.mkx.caob.
TexXHUYKU ypeaHuK:

Bpanucnas batbal, aunn. ukx.caob.

JlekTypa n KopekTypa:

mp Jenena [lobpunosuh [iparosuh, npod.
WsnaBay: Cpncko apywrso 3a nytese VIA-VITA
Appeca pegakuuje:

Cpncko gpywwTeo 3a nyTese, 11221 Beorpag, Kymogpatuka 257
Ten./chakc: 011/2493-134, Tekyhu pauyH: 355-1002423-53

e-mail: putisacbracaj@via-vita.org.rs  putisaobracaj@gmail.com
MpeTnnara 3a Yaconuc: [MpeTnnary 3a Yaconuc ynnatTv Ha
payyH Cprickor apywTea 3a nytese 355-1002423-53, a ornace u
pafoBe cnat Ha putisaobracaj@via-vita.org.rs,
Fogvuwiba npetnnara 3a 2015.r: Mpasa nvua 4 npymepka
yacormca 25.000avH. 3a nHocTpaHcTeo 50 EYP/1 npumepak.
Pe3umen v feo TekcToBa Koju ce 06jaBrbyjy y 4aconmcy Mory ce
yuTaTU W NPETpaxuBaTh Ha cajty Cprckor ApyluTBa 3a MyTese:
www.via-vita.org.rs/, v Ha cajty hftp://scindeks.nb.rs/
HacnoBHa ctpaHa: Myt M-5 aeonuiia Mpkowmh Mpag -
Yahasuua
Tupax: 1000 npumepaka,
LWmamna: ,ATL - Limamna u usdasawmeo* - beoepad

[lyT n caobpahaj
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VIA = VITA!

OBABELUTEHRE 6p. 1

Cpnicko apyTeo 3a nytese VIA-VITA je opraHnaosarno 61. penosHy roauLukby CKynLLTUHY Y OKBAPY
MYNTW KOHrpeca Yy opraHmsauuj Hemauko-cpnckor npuepegHor yapyxeta (DSW) 16.05.2015., y
xoteny Radisson Blue Old Mill Beograd . O getarbvma BuLue Ha www.via-vita.org.rs.

OBABELUTEHE 6p. 2
Cpricko apywso 3a nytese VIA-VITA nosuBa 4uTaoLe 1 YnaHCTBO Aa cBoje 1aeje 0 noborbluakby
nyTHe 1 caobpahajHe CTpyke apTvKynupajy Kpo3 [pYLUTBO Y Bupy annuuuparsa 3a MefyHapopHe
npojexte. AKo umate uaejy v npojexata jasure ce Ha office@ via-vita.org rs.

OBABELUTEHE 6p. 3
Ha cajry COIM VIA-VITA www.via-vita.org.rs ce Hana3n word template (Ha cpnckom 1 eHrneckom) 3a
nucarbe paja kao 1 TeXHNYKN 3aXTEBY 1 YYTCTBO ayTopuMa. ICTI Ce MOry CKUHYTV Ca CajTa Www.via-
vita.org.rs noTeHLyjanHe aytope pagosa ynyhyjemo Aa noceTe cajT 1 CkuHy HaBefeHa dajnose.

OBABELUTEHE 6p. 4
Ha npocbecioranHoj mpexu LinkedIn ocHoBaHa je rpyna Myt v caobpahaj, Aok je Ha Twiteru oTBOpeHH
Hanor "Put_i_saobracaj". KopucHWLM HaBemeHux Mpexa caf MOry on-ine aa npaTe akTMBHOCTW
yaconwca Npexo HaBeaEHIX Cepauca.

OBABELUTERE 6p. 5

Y moryhHocTv cMo aa Bam noHygumo peknamupatbe y Yaconucy Myt u caobpahaj y uspawy
Cpnckor apywrsa 3a nyteBe |VIA-VITA|. Ako cTe 3auHTEpecoBaHW 3a peknamupatse, CBe
nHdopmaLmje moxeTe [obuTh e-mailom putisaobracaj@via-vita.org.rs

OBABELUTEHE 6p. 6

CranHu KopycHILW, NpeTnnaTHuLM 1 uHaHeujepy Yaconmca [Tyt u caobpahaj* cy: MunmucTapcTeo
cao6pahaja; MunmcrapcTeo 3a rpaheBuHy 1 ypbarusam, JI ,Mytesu Cpbuje®; JI Kopugopu Cpbuje”;
Wrxersepcka komopa Cpbuie; JIT,Aytonytesu Penybrmke Cpncke”; MiuHuctapetso caobpahaja v Besa
Penybrmke Cpncke; JM Myten Penybrmke Cpncke®; Oupekumja 3a caobpahaj LipHe [ope;
MuhucTapcTeo caobpahaja 1 nomopctea LipHe lope; Mxersepcka komopa LipHe Mope; J.MN. Qupexuvja
3a rpaf)eBuHCKO 3emrbuLLTe 1 u3rpaatby beorpapa; Mpancky cekpetapujat 3a caobpahaj beorpag,
Ypbanuctndku 3aBop beorpaga, JM Avpekumja Liecta ®BuX, WHctutyt Muxajno MynuH., CeS COWI,
SAFEGE d.o.0., Eptisa, MottMcDonald, WYG, WBIF, CEP d.o.0., BeorpagnyT, CaobpahajHu nHctutyt
CIP Beorpag; Akapemmnja MAC; MpupeaHa komopa Cpbuje; ,Cpbuja nyt a.g.; M3M ,Beorpag” a.a.,
EnepronpojexT, 131 Kparyjesay' a.a.; A 0. ,BojgoauHanyT* ManueBo, ,BojgoguHanyT - Baukanyt A.[.
Hoen Cag; ,BojsoauHanyt Al 3persanuy; M3M Huw* a.o.; AJl. 3a nytese ,Kpywesaunyt’; JKI
Jbeorpag nyt; Mocrorpagwa“ a.z. Beorpag; AL ,Hosu Masap-Myr*; M3M Moxapesau‘ a.g.;
JMytesn* ALl Yayak; ,Mytesu-Vearuua‘ .0.0,; AL Nytesu’ Moxera; A L. Mytesn” - Yxuue; AL,
,Cpemnyt* — Pyma; ,Cpbujaaytonyt* a.a.; ,YHujanpomet* .0.0. Yavak, M3MM Bparse”; M3MM BarbeBo”
ag.; ,Bojnyt Cybotwua; ,eonyt”, Beorpag; ,Viaprojekt* Beorpag; ,Ypbucnpojext*, Hosu Cag;
Lnanpojext* LWng; ,ExepronpojexT* Beorpag; WHctuTyT Muxauno Mynux* Beorpag; .M. MnaHym*
Beorpag; MHctuyt 3a nytese” a.g., beorpag; Wnctutyt UMC Beorpap; MpafeBuHcku dhakyntet
Beorpap; Caobpahajiu chakyntet beorpas; Pynapcko-reonoLuku dhakyntet beorpag; paheBuHcku
hakynet, YHueepauteT y Capajesy, 'paheBuHcku dhakynTeT Hu; GakynreT TexHuykux Hayka Hosw
Cag; ,Patko Mutposuh - Huckorpagra“ beorpag; Maptvsancku Myt beorpag; ,boja“, CyboTuua,
CraHpapg nomMctuk Beorpag, TpaHcnetpon Beorpag, Bucoka rpafeBuHcka reogetcka Lukoria
Beorpag, JIN 3aBog 3a ypbaxusam Hosv Cap, Meomexanuka Beorpag, FeoHeT nHxuepuHr Beorpag,
AMCC - ueHTap 3a MoTopHa Bo3una, bXJ1 npojext Beorpaa, Avpexupja 3a nyTese LLlabay, 3aog 3a
ypbanusam BojsoguHe, JIT Myteen Kparseso, JI [upekuvja 3a warpagwy rpaga Cpemcka
Mutposuua, JI Qupekupja 3a uarpagwy Cybotuue, Japocnas YepHu nHcTUTYT 3a Bogonpuepedy, J
3a rpafjeBuHcko 3emrbiwuTe Pyma, LieHtpanHa nytHa nabopatopuja, JI Quvpexuvja 3a narpaatby rpaga
KukuHpa, JM Ovpekupja 3a narpaarsy 1 ypeherse Manyeso, Intergradnja COOP, WIRTGEN SRBIJA
doo, JIM Bapotw Bpuau, PORR BAU Gmbh, China road and brigde corporation-CRBC, SOKO BOM
Beorpag, JIM Avpekuuja 3a warpagry onwtiHe MapahuH, Mpaguters H. Cag, JIT [upexupja 3a
warpagwy W nnaHvpae  Mragenosau, JI [vpekupja 3a uwarpagwy Yxuue, [MytuHeecT,
BojsoavHanpojext H. Cag, Asmec consultants, 3asog 3a ypbanusam BojeoguHe, LieHTpanHa nytHa
nabopatopuja, PERI oplate noo LA FARGE, BX/1npojext, RIKO doo ..uTa.
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Hay4HO-CTPYYHM YacONMC 3a MYTHO UHXXEHEPCTBO

Yacormc llym u caobpahiaj je Hay4HO-CTPY4YHW Yacomuc u3

obnactu nyTHor wWHxerepcTa. CBpxa, LMWb W TEMaTCko

ogpehierse Cy YCMEpeHM Ha Teopujcka W MpUMEHeHa

UcTpaxmsarsa y obnactuma kao Lo cy:

1. Caobpahaj u exoHomuja

2. [pojekToBarbe NyTeBa M rpaackux caobpahajHuua,
aepogpOMCKMX M CTa W NyTHe MHAPaCTPYKType

3. Opnpxasarbe nyTeBa v rpaackux caobpahajimua

4. TlpojekToBare MOCTOBA, TyHeNa W rpaheBUHCKUX
KOHCTpYKLMja

5. Ekonoruja 1 npoCTOPHO nnaHupame

6. BesbenHoct caobpahaja

7. TyTHa MHchopMaTHKa M ynpaBrbake NyTeBnMa

8. TeotexHuka

9. KonoBosHe KOHCTpYKLMje

10. TpaheBnHCKM MaTepujanm

11.  HayuHe uHopmaumje

12. TlyTapcke Bectun

13. Hoge nybnukauuje

UnaHuu ce pa3sspcTaeajy y pybprke OBHOCHO HaBegeHe obnacTu.

Yaconuc llym u caobpahaj objaBrbyje v MHdopMauuje Koje He

noanexy peueHauju, a cepcraBajy ce y cnegehe pybpuke:

npuKasW, HayyHW, CTPYYHM CKynoBu U u3noxbe, CTpydHa

MUWIbEHa,  NOMeMWKka,  HayyHa  capagra,  W3daBadke

WHcbopmaLmje v cn.

MpUMIBbEHN YrnaHLM NOANEXY aHOHUMHO]j PELIEH3UjM Y Ckagy C
npenopykama 3a MefyHapogHe HayuHe daconuce. [Mpu Tome ce
CBaKW pafi CBPCTaBa Y jeaHy o cnefehux kateropuja:

HayyHm ynaHuy:

- opurmHanaH HayyHu pag, (Original scientific paper);
OpurvHamHu HayyHW pag y KOMe Ce WM3HOCe MPEeTXOAHO
HeobjaBrbMBaHM  pes3ynTaTM  COMCTBEHMX — WUCTpaxuBarba
Hay4YHUM METOLOM.

- npernepaHu pag, (Review paper); Mperneagnu pag je HayuHu
paf Koju cagpxXu OpuriHanaH, AetarbaH W KpUTUYKM Npukas
“cTpaxuBaykor npobnema wnu nogpydja y kome je aytop
octBapuo  ogpefieHn [OMPWHOC, BWATBMB HAa  OCHOBY
ayTouuTara.

- MNpeTxopHo caonwTeke, (Preliminary communication);
MpeTxoOHO CaomTere je OpUrMHANHW HayyHW pag MmyHor
cdopmaTa, anu Mawer obuma WM MPEnUMUHapHOT
kapakTepa);

- HayyHa KpuTUKa, nonemmka (scientific criticism); pacnpasa
Ha oapefjeHy Hay4HY TeMy 3aCHOBaHa MCKIbYUMBO Ha HayuHO)
aprymeHTaLuju) 1 0cBpTH

CTpy4HM unaHum:

- cTpyyHu pap (Professional paper); npuror y kome ce Hyde
MCKYCTBA KOpUCHA 3a yHanpehewe npodecnoHanHe npakce,
aInw Koja HUCY HY)KHO 3aCHOBaHa Ha Hay4HOM MeToay;

- WHdOPMATVBHU NPUNOT (YBOAHWK, KOMEHTAP M CI1.);

- MpuWKa3 (KibWre, padyHapckor mporpama, Cryyaja, HayuyHor
porahaja, u cn.).

TEXHUYKW 3AXTEBU U YNYTCTBO AYTOPUMA
YnyTcTBo ypehyje HaumH obnmkoBara W [OCTaBIbakba HayyYHUX 1
CTPYYHUX unaHaka pepakumi ym u cacbpahaj. Mpunosm 6um
Tpebano ga Byay HanucaHn hvpunnuom (M3yaumajyhn HeomxoaHe
TepMUHE M ckpaheHuLe, Kao U TEKCTOBE ayTopa YW MaTepsu
JE3nK Huje CpnCKM) MMM NATMHULIOM, OMPEMIBbEHU (hyCHOTama,
NMTEPaTYpOM, HACroBOM, KIbyY4HAM peynMa U CaxeTkoM. Y3
MpWIor ce JOCTaBba MPeBOA HAcroBa, CAKETKA U KIby4YHNX peyn
Ha EeHIMecKoM jeauky. Ako ayTop cmaTtpa fa je notTpebHo, Moxe da
[OCTaB{ HACnoB, CaXeTak W KIbyuHe peyn Ha ol jedHoM
13abpaHoM jesnky.

Mpunpema pykonuca
HacnoB paga mMopa ca LWTO Make peyn TauHo, jacHoO U CaXeTo
onucatu cagpxaj unaxka. Mopa 6ut pasymrous.

Mopauu o aytopuma: ume u npesnMe, CTpyyHa cnpema (Hnp.
AVNN. WHr. rpafjeBnHapcTBa), 3Bakbe (HMP. AOKTOP TEXHMKMX
Hayka), e-Maun agpeca, Has3vB WHCTUTYUMje WM KOMNaHuje y
K0joj je 3anocneH n agpeca UHCTUTYLM|E UN TBPTKE.

CaxeTaKk je jesarpoBWT npukas paja Koju yKpaTKO rOBOpU O
3Havajy Teme, CBPCM W LMrby WUCTpaXmBatba, HOBOj CriO3HajW,
METOZOMOoMMju, NOCTUTHYTUM pesynTatiMa W 3akibyyuuma. Y
WHTEPECY je ayTopa Aa CaxeLy Cagpxe TEPMUHE KOju Ce YecTo
KOpMCTe 3a WHAEKCMPakbEe W NpeTpary YnaHaka. CaxeTak cagpku
a0 150 peun 1 Hema chopmyna Hu Gubnmorpadumje. YnaHak Mopa
YIMaTH CaXETKE Ha CPIICKOM W HA EHITIECKOM jE3MKY.

KmbyuHe peum: KrbyuHe peun cy TepmuHu unm ¢ppase Koju
Hajborbe onucyjy cagpxaj YnaHaka 3a notpebe MHOeKcuparsa u
npeTpaxmsarsa. bpoj kibyuHMX peun He Moxe buTu Behn oa 8.

Pagn koHumsHocTW, pag Tpeba MOAENnuTM Ha HymepucaHa

nornaesba C YBOAOM Ha MOYETKY W 3aKIbY4KOM Ha Kpajy TekcTa.

Y800 Mopa cafipaBaTit MH(hOpMALje O 3aMUCTM (MPOMULLITbakSY),
noctynuamMa W MOCTUTHYTUM — pe3yniTatMa  npeamerta
uctpaxueatba. Liurb M cBpxa ucTpaxweara Mopajy 6wt
jacHo onucanm ¢ oLEHOM 0CadaLLHEr UCTPaXMBaH:A.

locmaerbeHa xunomesa koja Ce [Jokadyje pagoOM OBHOCHO
UCTpaxuBat-eM ayTopa Mopa 6uTM moruyHo paspafeHa y3
KOH3WCTEHTHY Mporpecuy.

Pe3ynmamu ucmpaxusatsa 1 Npukasn METoAa OJHOCE CE CaMo Ha
rMaBHe W PENPE3EHTATUBHE KOjU CAAPKE ayTOPOBE 3aKbyuke
0 NpeaMeTy UCTPaxuBakba.

Huckycuja Tpeba roBopuTM 0 3HaueHy pesynTata UCTPaxKMBaHba.
Objawwr-asajyhn pesyntate uctpaxmearba. Cepxa anckycuie je
npukasaTu ogHoce Msmef]y OnaxeHux pesynrara 1 YakeHuLa.

3akbyyak Tpeba cappkaBaTi jacHo M3peyeHe TBPAHE ayTopa M
OuTHa OTBOpEeHa MNuTatba ka0 W Mperopyke 3a [Jarka
UCTPAXKUBaHHE.

Oncer papga (33jedHo ca cnvkama M UpTexuma) Tpeba

OrpaHUYMT MakcumanHo Ha 12 crtpanuua. CtpaHuue mopajy

Butn Hymepucane. Mpenopyka je 4 fo 8 cTpanmua.

Mopewasarwe cTpaHuLe BenuyuHa nanupa je A4, MapruHe:
ropwa W gowa 2,5 um; nesa u gecHa 2 um; [lpurore
thopmatupatm y 2 cTybua (konoHe) ca pasmakom 0,5 um.

Tekct Tpeba GuTM rpamatuuki ucnpasaH, Be3 Tunorpadckux
rpewaka, nucaH y gea crynuya nporpamom Word Office. Tpeba
kopuctutn cnosa Apuan senununHe 10 3a Tekct, 10 3a Hacnose
nornaeba M 11 3a HacrmoB uynmaHka. Ckpahenuue — Tpeba
00jacH1TV YnM Ce nojaBe Y TEKCTY.

MyT n cacbpahaj
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®opmyne u jegHaumHe, Tpeba nucatm y jemHOM pegy C
ofroBapajyhoM HymepauwjoM Ha [ECHO] CTpaHWM Y OKPYroj
3arpaaw: (1). ObasesHa je npumena Sl cuctama MepHUX jeanHuLa.

Cnuke mopajy umaTi Hacrnos u buTi o3HayeHe Bpojem, a ncnog
crvke Mopa 6uTM HaeedeH w3Bop. Pesonyuuja crvke ce
npenopyyyje Ha MuH 300a0u.

Tabene Mopajy umMaTh HacnoB 1 Gutn o3HayeHe Bpojem. Mcnop
Tabene ayTop Mopa HaBeCTM M3BOP ModaTtaka.

HanomeHe (dpycHoTe): HanomeHe ce fajy npu aHy cTpaHe Y Kojoj
Ce Harase KoMeHTapucaHu Jeo Tekcta. Mory cagpxatu Makbe
BaXHE [eTarbe, AomnyHcka objaltbetba, HasHake O KOpULREeHWM
WM3BOPUMA, an He Mory 61T 3aMeHa 3a LMTUpaHy NUTepaTypy.

lMpeTxoaHe Bep3unje papa: Ako je YnaHak y NpeTxoaHoj Bepauju
B10 U3NOXeEH Ha CKymy y BUAY YCMEHOr caonwTera (nog 1etum
WNK CIIMYHMM HacrnoBoM), nogaTtak o Tome Ou Tpebano ga Obyge
HaBegeH Yy nmocebHOj HamoMeHW, Mo NpaBumy Npu AHy MpBe
CcTpaHe ynaHka. Pag koju je Beh objaBrbeH y HEKOM Yaconucy He
Moxe buTti npewwTtamnaH y Iym u caobpahajy.

Nucta pedbepeHun (nutepatypa): LutupaHa nutepatypa
obyxsarta 6ubnuorpadcke 13Bope (YnaHke, MoHorpadwvje 1 ci.) u
Jaje ce 3acebHO, Ha Kpajy uUnaHky, y Bugy JmcTe pedepeHuy.
Tutepatypa Tpeba GUTK CBPCTaHa Kako ce nojaBrbyje y TEKCTy
paga: bpoj Hymepauuje nutepatype y TEKCTy CTaBrba ce Y
3arpagy: [1]

Ctun umtupama y vaconucy je AMA ctun Gubnumorpadpekor
uutupawa — APA ctun (American Psychological Associations
style — Reference List). YnytcTBOo 3a Kopuwhere OBOr CTuna
MOXe ce Hahu Ha cajTy 4yaconuca wWww.via-vita.org.rs wnn Ha
http:/scindeks.nb.rs. YnaHosu Ypefusaukor ogbopa v pegakumje
yacornmca, Hucy y obasesu pga cpeflyjy nutepatypy, Beh cy
aytopu y obaBean fa ce npuapxasajy ynyTcTBa. TEKCTOBE M
Jpyre npunore [OCTaBUTM Yy auruTtanHoj copmu Ha email
putisaobracaj@via-vita.org.rs unu putisaobracaj@gmail.com

3a ayTopcka npaBa [AOCTaBIbEHWX MPWUNOra OAroBapajy ayTopu.
Cmatpa ce pa Ccy ayTopu CBOja ayTopcka npasa Ha TEKCToBe W
Apyre npurore, of, TPEHyTka kada Cy WX nocnamn pepakumju,
npeHenn Ha u3gasade. Mspasay he npuxsaheHe npunore
0bjaBuTI 1y ENeKTPOHCKO] popMM, @ MMa NPaBo Aa KOpUCTU
caxeTke padoBa WnM W3BOAE M3 [OCTABIbEHWX pafosa.
Pepakumja he ayTopa obaBectut 0 TOMe a JM je mpuxeatuna
TEKCT Y POKYy KOjU He MOXe OUTW Oyxu O4 LIeCT Meceuu of
Aatyma npujema npurora. Aytop uuju je pag npuxsaheH He Moxe
Aa objaBu 0Baj pag y HEeKoj ApYroj eneKTPOHCKO]j MW LUITaMMaHOj
nybnukaumin (Yak Hu y wm3Boguma wnm  npepaheH), Ges
CarnacHoCT OfroBOPHOr ypegHuwTea [lym u caobpahaja. Y
Hayeny, OH TakBe npurore Moxe Ja objaBu Tek TpW MeceLa oA
patyma nybnukosawa y [lym u caobpahajy, y3 obaBesy pa
HaBede opakrne je pap npewrtamnaH. locnat paposu ce He
Bpahajy, a Pepakuuja 3agpxasa AMCKPELMOHO NpaBo fAa WX
npoueHn u He objaBu, YKONMMKO YTBPAM fa He OArosapajy
CafOpXMHCKUM 1 (DOPMAnHUM  KPUTEPUjyMAMA MPOMUCaHAM Y
oBom TekcTy. ObaBe3a Pefakumje fa BpLUM peLeHaujy, CTPYUHY
eBanyauujy, kao W CrnopagndHe jesnuke, cTuncke u dopmanHe
VHTEPBEHLWjE Y TEKCTOBUMA.

ANA CTUN BUBNUOTPADCKOI LIMTUPAKA

(APA ctun - American Psychological Associations style — Reference List).
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Review paper
Abstract: The aim of the research was to determine
the basic cycling factors for the Zagreb cyclists, and
to determine the proneness to cycling on the basis
of important factors of cycling in Zagreb. Over 3000
frequent cyclists in the city traffic are surveyed by
specially designed questionnaire. The results
showed that the participants used bicycle very
frequently, but on short distances. The biggest
barriers to cycling are insecurity caused by motor
vehicle traffic and nonexistent or unlinked bicycle
paths. Participants estimated that existing conditions
in Zagreb as highly unfavorable to cycling, while
better quality bicycle paths/lanes and other
infrastructure would encourage more individuals to
use them. The regression analyses show that the
frequency of cycling could be predicted with:
purposes and barriers of cycling, traffic accidents
while cycling and the activities in promoting cycling.
The results provide guidance to improve the
conditions for safer and more frequent cycling in
Zagreb.

Key words: barriers, social traffic

accidents, local authority role

activities,

1. INTRODUCTION

Contemporary trends support the idea of living
without noise and in the conditions of sustainable
development, which implies pedestrian, cycling and
public transport revival. Therefore, modern cycling in
the widest sense represents a much extended form
of traffic, very popular in the developed countries of
the world as well as in the underdeveloped ones [1].
Use of bicycle as a means of transport and
recreation is ever increasing in the cities of
developed countries and that contributes to the
humanization of city spaces and to the improvement
of the quality of living [2]. For example, 37% of all
daily traffic within the city of Copenhagen (to work,
colleges or schools) is done on bicycles [3], while in

Amsterdam it is even more frequent (54%). To a
smaller but still significant extent, the same is true
for various German and Swedish cities, London,
Paris and Barcelona [4]. Bicycle as a means of
transport has a positive influence on the health of
the individual, does not contaminate the
environment, and does not create noise, and the
cycling infrastructure does not take up much space
either [5], making this means of transport a
competition to the public transport, especially on
short and medium distances. The increasing trend of
bicycle use results from a series of factors: change
of lifestyle, ever greater individual awareness of
bicycle importance, city authorities' activities that do
or do not invest considerable funds in the
infrastructure and the promotion of cycling as well
the use of bicycles in general, regardless of gender,
age and education level [5]. It is also important that
daily or frequent use of bicycle to travel to work,
school or college, to go shopping or to recreate
increases the daily individual mobility, reduces air
pollution and noise (primarily from automobile traffic)
and has an overall positive effect on health [5] [4] [6]
[7] [8] [9]. It is evident from the researches that
cycling along with walking can be considered
optimal means of transport with respect to the
environment, society and economy [1] [9].

Cycling is also an excellent way to exercise and
stimulate physical development with young adults
and children, helping all age groups in prevention of
cardiovascular illness. Compared to walking, health
advantages of cycling are greater since the intensity
of the effort is greater [10]. Bicycle as a means of
transport ensures regular physical activity, which
can be easily and cheaply integrated in the everyday
routine [11], thus saving time. Health wise, cyclists
are probably the most vulnerable and imperiled
traffic participants [12], children cyclists being most
injury prone [13]. Research conducted in Croatia
shows that the overall percentage of fatalities among
cyclists on the roads has dropped over the years,
from 11.6% in 1998 to 8.2% in 2000 [14], where the
most common fatal accident type is the collision of
cars and bicycles. For example, in 1997 a
staggering 81.3% of all the accidents were with
cyclist casualties [15]. Missoni and Kern [15]
compared the habits of elementary school cyclists
aged 10-15 in Zagreb, Varazdin and Samobor. They
showed that there are no significant differences
between the cities in terms of frequency of bicycle
ownership, but the children in Zagreb and Varazdin
have a more positive attitude towards wearing crash
helmets. In the research that compared Croatian
cyclists to a control group of non-cyclists [16],
cyclists showed better quality of life in the total
personal wellbeing index (PWI), as well as in health.
Looking at the individual indicators, as many as
16.7% cyclists claimed that they felt much healthier
than the year before, compared to 2% of
respondents that were inactive in the field of cycling.
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On the other hand, as many as 30% of non-cyclists
claimed that their health deteriorated compared to
the year before, which was the answer of only 8% of
cyclists. In other words, cycling can be a form of
physical activity that is positively linked to the
satisfaction with one's life. In Croatia, and especially
in Zagreb, cycling and the use of bicycle are rarely
researched. One of the domestic researches
studying students at the University of Zagreb, both
cyclists and non-cyclists, revealed statistically
significant differences between these two student
groups in the way they use bicycles and other
means of transport [12]. Students suggest measures
of cycling infrastructure improvement as well as
some other measures aimed at increasing number
of bicycle users. In terms of relief, Zagreb lends itself
rather well to bicycle use, as it is mostly flat, with the
majority of urban zones sitting on altitudes between
110 and 125 meters, which notably facilitates the
use of bicycle as a means of transport [17].
However, there are many barriers to cycling. An
Australian research of barriers to regular cycling in
Sydney and the region examined the barriers to
cycling and ways of removing them [18]. The results
showed that there are four dominant barriers to
cycling: negative image of cyclists and cycling
among non-cyclists (a); perceived danger for urban
and suburban cycling due to perceived or real lack
of safe bicycle paths, with the fear of collision with
motor vehicles (b); insufficient number of bicycle
storage or parking facilities (c); little or no
understanding or confirmation of the advantages of
cycling as a means of transport (d). The key issues
against cycling as a means of transport are:
problems i.e. the need to use other means of
transport (1); lack of time (2); lack of storage
facilities (3); perception that cycling is not "cool" (4);
the cost of cycling (5) [18]. The results of the
research conducted in Edmonton show that the time
spent in combined transport with cycling is much
greater than cycling on "bicycle paths" or "cycling
lanes" [19]. The safe bicycle parking is more
important to cyclists than the showering facilities at
the destination. Moreover, cycling on streets tends
to be less unpleasant as the cycling experience
grows [19]. Cycling safety (real or perceived) is in
essence an emotional problem that attracted a lot of
attention in the literature [20] [21]. It seems that the
relative accuracy of the perception on cycling safety
depends on the various levels of cycling experience
and training. Some claim that cycling on the bicycle
paths and lanes is really less safe in general than
cycling in mixed traffic, at least for the cyclists that
understand the basic rules of traffic and have the
experience in effective cycling, which contradicts the
conventional perception [20] [21]. The feeling of
safety impacts the cyclists' behavior, either directly
or with respect to the perceived conditions or via
factors influencing both real and perceived safety.
The length of travelling route is rarely shown as a

considerable factor [22] [23]. It is probable that the
cyclists' efforts to ride more safely or comfortably
lead to longer travelling times and bigger delays for
the cyclists as well as motor vehicle drivers [24].
More importantly, if special parking for bicycles is
provided only in some places or parts of the
network, then at least some cyclists will have to
deviate from their regular routes to enjoy these
facilities [19]. Urban planning needs to address
harmonious city development and the development
of its infrastructure so the results of studies are used
to improve the quality of life and humanization of
urban spaces in the developed countries [3]. There
is a greater need for an integrated transport system
that combines and balances the use of various
means of transport: trains, cars and other motor
vehicles, public transport, cycling and walking [25].
Tradition, culture, relief and climate are the real
barriers to more frequent cycling, although it is
apparent that these factors are not necessarily
critical [26]. Measures by the authorities (state,
regional, city) in the field of traffic, economic policy
and urban planning have a significant impact on the
frequency of the bicycle use, especially in cities [5]
[27]. Therefore, the afore-mentioned research in
Sydney and the region [18] mentions both the
motivators and effective initiatives, as the mentioned
barriers to cycling simultaneously represent
challenges that motivate cyclist to ride more often.
There is a need for an increase in safety by building
constructive infrastructure, particularly the clearly
defined cycling lanes. Furthermore, it is paramount
to provide bicycle storage at workplaces. It is
necessary to make people think of the advantages,
rather than disadvantages of cycling and certain
financial incentives could be used with this in mind.
Here, we deduce once again that the city authorities,
academic communities and non-governmental
organizations play a big role in improvement of
cycling conditions. In Zagreb, the activities of non-
governmental organizations aiming at the
popularization of bicycle use for every-day personal
transport and as a form of recreation are
increasingly evident (associations "Udruga bicikl"
and "Zelena akcija"). A strong impetus for the
improvement of cycling conditions comes also from
the association “Sindikat biciklista” (henceforth: SB),
where they stress that the increased use of bicycles
is one of the most important eco-friendly solutions
for traffic congestions. This non-governmental
organization has several goals: its primary goal is to
promote cycling as a healthy, ecological and quick
means of transport. It protects the cyclists' rights,
promotes cycling and strives to improve cycling
infrastructure. They stress their wish to make bicycle
more appealing to the wider population, to transform
cities so as to reduce the number of motor vehicles
and increase the domination of pedestrians, cyclists
and public transport.
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The basic aim of this study is to determine which of
the listed underlying factors for cycling influence the
frequency of bicycle use as a means of transport,
according to several criteria. Specifically, the first
aim of the study is to determine the underlying
cycling factors for cyclists in Zagreb (who are
hypothetically motivated for more frequent and safer
cycling and the improvement of cycling conditions).
The second aim is to determine the link between
different ways of participating in the city transport,
with emphasis on the relations covered compared to
other means of transport. Finally, the third aim is to
determine the possibility of predicting proneness to
cycling on the basis of groups of variables that
represent all the crucial factors of cycling in Zagreb.

2. METHOD
Participants

The research was conducted in Zagreb and its
surroundings. According to the 2011 census, Zagreb
has 790,017 inhabitants and over 50 kilometers of
bicycle paths. The research included a combination of
intentional, but probably largely representative
sample of the SB association members (N=1259) and
a snowball sample of "typical” cyclists, i.e. people that
use bicycles but are not members of SB (N=1831). At
the time the research was conducted, the sample
encompassed a great percentage of SB members, at
the time numbering 1800 members (response of
70%). The participants' age was as follows: under 18
(46 or 1.6%), age 18-24 (619 or 20%), age 25-34
(1535 or 49.6%), age 35-44 (654 or 21.2%), age 45-
54 (186 or 6%), age 55-64 (43 or 1.4 %), age 65 and
over (7 or 0.2%). The age composition of the SB
members was: under 18 (12 or 1.0%), age 18-24 (242
or 19.2%), age 25-34 (640 or 50.8%), age 35-44 (281
or 22.3%), age 45-54 (68 or 5.4%), age 55-64 (12 or
1.0%), age 65 and over (4 or 0.3 %). The age
composition of non-SB members was: under 18 (36
or 2.0%), age 18-24 (380 or 20.8%), age 25-34 (891
or 48.7%), age 35-44 (373 or 20.4%), age 45-54 (116
or 6.3%), age 55-64 (32 or 1.7%), age 65 and over (3
or 0.2%). Of all the participants, 1643 were male and
1428 female: 642 male and 612 female SB members
and 1001 and 816 female non-SB members. Prior to
the research, the participants were informed of the
overall purpose of the research (perception of cycling
in Zagreb), however, in an unbiased way. The
voluntary character of the participation and the
possibility to stop at any moment was emphasized.
The patrticipants filled out the questionnaires online on
the SB webpage http://sindikatbiciklista.hr/ during
2012, after receiving an invitation to participate via
email. In other words, SB members were contacted
and invited to a voluntary participation in the online
research, and the SB members were also asked to
refer two other "typical" cyclists they personally knew
to the research, asking them to fill out the online

guestionnaire (the estimated response was around
50%). According to the criterion used by Luki¢,
Prelogovi¢ and Rihtar [2] when selecting participants
in their own research, non-SB member participants
who cycled on average at least once a month (except
possibly in the cold period) either as a means of
transport or as a form of recreation were considered
to be "typical" cyclists. This criterion was adopted
when creating snowball sample of "typical” cyclists in
this research.

Method of data collection

The "Bycycle survey of Sindikat biciklista"
guestionnaire was compiled by the SB members
themselves: it consists of theme groups of questions
with ordinal evaluation scales. The questions and
the evaluation scales can be seen in Table 1.

Methods of statistical analysis

First, the descriptive statistic for all questionnaire
items was determined, and then Friedman tests for
comparison of multiple interdependent patterns were
used to determine the variable differences within
theme segments. To predict the proneness of
cycling on the basis of individual groups of
underlying factors of cycling in Zagreb, we used the
complete multiple regression analysis so as to
maximize quantity of the described variance. In
multiple regression analysis and descriptive
statistics, the ordinal variables are treated as quasi-
guantitative (equidistant). Pearson's correlation
coefficient determined the correlation between
different ways of participation in the Zagreb city
traffic. Canonic correlation coefficient established
the link between predictor variable groups (Figure
1). All the analyses were done using SPSS 20.0
statistical package, while the all statistical
significances are commented on the level of p<0.05.

3. RESULTS

Table 1 clearly shows that all the participants in this
research use bicycles very often, although not to
cover especially big daily and weekly distances, and
are on average willing to spend moderate amounts of
money to support the work of the "Sindikat biciklista"
association. The most common purpose of cycling is
to go to work (then comes recreation, sport and trips),
and the least common one is to go to school or
college. Participants most often chose bicycle as their
means of transport in the city, they walk fairly often
and rarely use other means of transport and trains.
Participants hardly ever combine cycling with e.g. a
train or city transport (most probably because it is
formally not allowed), but would mostly appreciate the
possibility if the trains were easily accessible with
bicycles. The most common traffic accidents involving
cyclists in Zagreb are harassment by motor vehicle
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drivers, whereas the accidents where they collide with
cyclists while driving are the least frequent. The
greatest barriers to cycling are the feeling of insecurity
due to motor vehicles, but also the nonexistent or
unconnected bicycle lanes, while the least common
barriers are lack of companionship and hilly terrain.
Finally, the participants rate the existing conditions
that the city of Zagreb offers to cyclists highly
inadequate, and the most negative is the fact that the
city does not invest enough money in meeting the
cyclists' needs, while better quality bicycle
lanes/paths and other infrastructure would encourage
them to cycle more often. The participants did not
highly rate the statement that the yellow lanes are too
narrow and inadequate for cycling, and that it is better
not to have them (although they very often support
the view).

Table 2 shows the correlations among different ways
of participation in the Zagreb city traffic. Although
many statistically significant correlations were found
(due to a large number of participants), there are
several marked in Table 2 that can not be leveled to
the practically zero (in relation to the correlation
coefficient's absolute value). The cyclists do not
often participate in traffic as drivers or motorcyclists,
or users of public transport (tram or bus).
Pedestrians often combine walking and tram and
bus transport and drivers rarely take a tram or bus
and hardly ever walk. The ones that use trains also
travel by tram and bus very often, and they often
combine train with other means of transport.

Table 1 - The descriptive statistics and analysis of differences in representation of various cycling factors in zagreb

Items with belonging estimation scales Minimum Maximum  Mean D S.t d'. Friedman's test
eviation
Frequency of cycling in 2012 (0=not once - 4=daily) 0 4 3.042 1.106
Usual daily distance (0=1-4 km — 4= over 10 km) 0 4 2.270 1.022
Weekly distance (0=under 20 km — 2= over 70 km) 0 2 1.073 0.676
Purpose - going to work (0=never — 4=virtually daily) 0 4 2.700 1.535
Purpose - going to school, faculty... (0=never — 4=virtually daily) 0 4 1.840 1.749
Purpose - going shopping (0=never — 4=virtually daily) 0 4 2.256 1.345 y2=448.64*
Purpose - sport, recreation, trips (0=never — 4=virtually daily) 0 4 2.610 1.021
Purpose - other (0=never — 4=virtually daily) 0 4 2.534 1.290
Participation in Zagreb city transport — pedestrian (0=never — 4=regularly) 0 4 2.871 1.053
Participation in Zagreb city transport — bicycle (0=never — 4=regularly) 0 4 3.012 1.112
Participation in Zagreb city transport — automobile /motorcycle (0=never — 4=regularly) 0 4 1.850 1.314 12=6168.02"
Participation in Zagreb city transport — city tram or bus transport (O=never — 4=regularly) 0 4 1.744 1.180 '
Participation in Zagreb city transport — train (O=never — 4=regularly) 0 4 0.520 0.847
Participation in Zagreb city transport — other (O=never — 4=regularly) 0 4 0.290 0.617
Traffic accidents - collision with motor vehicle while cycling (0=never — 3=3 and more) 0 2 0.165 0.437
Traffic accidents - collision with pedestrian while cycling (O=never — 3=3 and more) 0 3 0.818 1.114
Traffic accidents - collision with other cyclist while cycling (O=never — 3=3 and more) 0 3 0.245 0.575
Traffic accidents - collision with cyclist while walking (0=never — 3=3 and more) 0 3 0.622 1.010 12=6381.20"
Traffic accidents - collision with cyclist while driving (0=never — 3=3 and more) 0 3 0.032 0.230
Traffic accidents - harassment (honking, cursing, intentional dangerous driving...) by drivers
(0=never — 3=3 and more) 0 3 1918 1225
Traffic accidents - stolen bicycle (O=never — 3=3 and more) 0 3 0.300 0.629
Barriers - unconnected or nonexistent bicycle lanes (0=not important — 2=very important) 0 2 1.152 0.770
Barriers - insecurity caused by motor vehicles (0=not important — 2=very important) 0 2 1.159 0.828
Barriers - distance to destination (0=not important — 2=very important) 0 2 0.859 0.821
Barriers - weather (0=not important — 2=very important) 0 2 1.117 0.681 61481
Barriers - hilly terrain (0=not important — 2=very important) 0 2 0.456 0.710 '
Barriers - lack of showering facilities at destination (0=not important — 2=very important) 0 2 0.639 0.750
Barriers - not owning bicycle (0=not important — 2=very important) 0 2 0.466 0.789
Barriers - no cycling companion (0=not important — 2=very important) 0 2 0.283 0.558
City - better quality bicycle paths/lanes and other infrastructure would be encouraging (0=do
not agree — 4=agree completely) 0 4 3.537 0.921
g;%plgt(;?; not invest enough money in cyclists' needs (0=do not agree — 4=agree 0 4 3.585 0.770
City - yellow lanes are too narrow and inadequate for cycling, it is better not to have them 0 3.217 1.094
City - it is justifiable to reduce number of parking spaces in city center to improve conditions %2=205.32**
for cyclists and pedestrians (0=do not agree — 4=agree completely) 0 4 3.505 0.930
City - Zagreb bike lanes should be built at the expense of motor traffic not of pedestrians
(0=do not agree — 4=agree completely) 0 4 3.381 0.987
City - Zagreb bicycle lanes are poorly maintained (0=do not agree — 4=agree completely) 0 4 3475 0.861
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Table 2 - Correlation between different ways of participation in the Zagreb city traffic

Bike and other public

Pedestrian Bicycle Mo;f&;?:'g:z or Tram a:)nd/or oity Train Tral')r.]'b'tk N Other transport (HZ, ZET)
Y us combination combination

Pedestrian 1 -0.016 -0.185* 0.516** 0.174** 0.050* 0.082* 0.098*
Bike 1 -0.219* -0.243* -0.013 0.033 0.013 0.034

Motor vehicle or motorcycle 1 -0.216™ -0.079™ -0.096** 0.025* -0.147*
Tram and/or city bus 1 0.235* 0.061** 0.104** 0.192**
Train 1 0.180** 0.294* 0.151*
Train-bike combination 1 .069** 0.092**
Other 1 0.063**

Bike and other public transport
(HZ, ZET) combination

1

**Correlation significant at p<0.01 (two-sided); * Correlation significant at p<0.05 (two-sided)

Table 3 shows the results of the complete multiple
regression analysis with different variables of cycling
barriers as predictors and three indicators of
participation in Zagreb city traffic as criteria.
Statistically significant predictors for the criterion of
frequency of cycling in 2012 are unconnected or
nonexistent bicycle paths/lanes, weather conditions
or not owning a bicycle. The worse are the weather
conditions, and the more unconnected or
nonexistent bicycle paths/lanes, the more frequent is
the use of bicycle by cyclists and the less frequent is
the use by those who do not own a bicycle. To
predict the most common daily distance as

indicators of proneness to cycling, the best are the
distance to destination, weather conditions and lack
of shower/changing room facilities at the destination.
Regardless of the inconvenience of no
shower/changing room facilities at the destination or
the distance to the destination, participants cover
greater daily distances, while adverse weather
conditions force them to shorten the distance.
Statistically significant predictor for the criterion of
participation of cycling in city traffic is not owning a
bicycle, resulting in a less frequent participation of
cycling in the city traffic.

Table 3 - The forecast of the three factors of cycling in Zagreb on the basis of cycling barriers

Criterion — cycling frequency in 2012

Complete regression analysis

Predictors - cycling barriers Beta t p (1)

Unconnected or nonexistent bicycle paths/lanes 0.174 2.613 0.009

Insecurity caused by motor vehicles -0.052 -0.788 0.431

Distance to destination 0.055 1.001 0.318

Weather conditions 0.121 2.144  0.033  R=0.384; Adj. R?
Hilly terrain -0.062 -1.188 0.236 =0.126
No shower/changing room facilities at destination 0.037 0.710 0.478  F(9.362)=6.963*
Can not cycle -0.068 -1.360 0.175

Do not own a bicycle -0.249 -4.797 0.000

No companionship 0.016 0.314 0.754

Criterion — most common daily distance Complete regression analysis
Predictors —cycling barriers Beta t p®)

Unconnected or nonexistent bicycle paths/lanes -0.046 -0.733 0.464

Insecurity caused by motor vehicles -0.045 -0.721 0.471

Distance to destination 0.486 9.419 0.000 R=0.492:
Weather conditions -0.123 -2.309  0.021 Adi, R?=0223
Hilly terrain -0.084 -1.711 0.088 F (7. 2863)
No shower/changing room facilities at destination 0.141 2.876  0.004 =13.820%
Can not cycle 0.051 1.089 0.277

Do not own a bicycle -0.037 -0.752 0.452

No companionship 0.038 0.804 0.422

Criterion — participation of cycling in traffic Complete regression analysis
Predictors - cycling barriers Beta t p (1)

Unconnected or nonexistent bicycle paths/lanes 0.079 1.117 0.265

Insecurity caused by motor vehicles -0.011 -0.155 0.877

Distance to destination -0.080 -1.368 0.172

Weather conditions 0.018 0.299 0.765 R=0.317;
Hilly terrain -0.028 -0.500 0.618 Adj. R?=0.076
No shower/changing room facilities at destination 0.059 1.058 0.291 F (9.331)= 4115
Can not cycle -0.051 -0.951 0.343

Do not own a bicycle -0.273 -4.943 0.000

No companionship -0.022 -0.416 0.678
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Table 4 shows the results of the complete multiple
regression analysis with different variables of cycling
purposes as predictors and three indicators of
participation in Zagreb city traffic as criteria.
Statistically significant predictors for the criterion of
frequency of cycling in 2012 are all purposes of
cycling, while going to work is the most significant
predictor (all predictors are positively related to the
criterion). To predict the most common daily
distance as an indicator to proneness to cycling, the

best prognostic predictors are sport, recreation and
trips (positively related to the criterion) then going to
school/college and other (negatively related to
criterion). Statistically significant predictors for the
criterion of participation of cycling in city traffic are all
except sports, recreation and trips. Participation of
cycling in city traffic is positively related to the use of
bicycle for the purpose of going to work,
school/college shopping and other.

Table 4 -Prediction of three indicators for participation of cycling in Zagreb city traffic on the basis of the purpose of

bicycle use
Criterion — cycling frequency in 2012 Complete regression analysis
Predictors — purpose of bicycle use Beta t p(t)
Going to work 0.394 19.985 0.000
Going to school, college... 0.155  7.635 0.000 _ A o2
Going shopping 0109 4983 0.000 E‘(g'%%):’*gggRl;o&fgz
Sport, recreation, trips 0.072 3.493 0.000 ’ '
Other 0.197  8.790  0.000
Criterion — most common daily distance Complete regression analysis
Predictors — purpose of bicycle use Beta t p )
Going to work -0.030 -1.210 0.227
Going to school, college... -0.168 -6.621  0.000 _ A D2
Going shopping 0.002 0082 0.935 R;O('524107'7A8‘;‘:' g
Sport, recreation, trips 0.193  7.544  0.000 ’ '
Other -0.058 -2.068 0.039
Criterion — participation of cycling in city traffic Complete regression analysis
Predictors — purpose of bicycle use Beta t p )
Going to work 0.352 17.085 0.000
Going to school, college... 0.204 9.569 0.000 _ A D2
Going shopping 0096 4174 0.000 i‘gfﬁég‘i"gz‘&g‘:’?
Sport, recreation, trips 0.039 1.820 0.069 ’ ’
Other 0.171 7.280 0.000

Table 5 shows the results of the complete multiple
regression analysis with different variables of traffic
accidents involving cyclists in the last three years as
predictors and four indicators of participation in
Zagreb city traffic as criteria. Statistically significant
predictors for the criterion of frequency of cycling in
2012 are all traffic accidents in the last three years,
except for the collision with a cyclist while driving a
motor vehicle. The most significant predictor is the
collision with a cyclist while walking (negatively
related to the criterion). All the other predictors are
positively related to the criterion: for the frequency of
cycling, the cyclists are not discouraged by either
collision with a motor vehicle while cycling, collision
with another cyclist while cycling, harassment by
motor vehicle drivers, nor by bicycle theft. To predict
the most common daily distance as an indicator of

proneness to cycling, the best prognostic predictors
are collision with another cyclist while cycling
(positively related to the criterion) and bicycle theft
(negatively related to the criterion). Statistically
significant predictors for the criterion of participation
of cycling in the city traffic are all predictors of traffic
accidents. Participation of cycling in the city traffic is
positively related to all of the predictors, except for
the collision with a cyclist while walking and collision
with a cyclist while driving (negatively related to the
criterion). Going to work by bicycle is positively
related to three predictors: collision with a motor
vehicle while cycling, harassment by motor vehicle
drivers and bicycle theft. Going to work by bicycle is
negatively related to the collision with a cyclist while
walking.
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Table 5 - Prediction of four indicators of participation of cycling in Zagreb city traffic on the basis of traffic accidents while cycling in

the last three years

Criterion - frequency of cycling in 2012

Complete regression analysis

Predictors — traffic accidents in 3 years Beta t p (t)
Collision with motor vehicle while cycling 0.105 6.089 0.000
Collision with pedestrian while cycling 0.165 8.182 0.000
Collision with other cyclist while cycling 0.083 4.622 0.000 R=0.447; Adj. R?
Collision with cyclist while walking -0.265 -13.877 0.000 =0.200
Collision with cyclist while driving -0.022 -1.309 0.191 F (7. 2863)=

- T . o
ng_assment (hpnkmg, cursing, intentional dangerous 0.291 16.749 0.000 102.228
driving...) by drivers
Stolen bicycle 0.055 3.225 0.001
Criterion — most common daily distance Complete regression analysis
Predictors — traffic accidents in 3 years Beta t p (t)
Collision with motor vehicle while cycling 0.020 1.059 0.290
Collision with pedestrian while cycling -0.041 -1.837 0.066
Collision with other cyclist while cycling 0.059 2.932 0.003 R=0.091; Adj. R?
Collision with cyclist while walking 0.017 0.794 0.427  =0.006
Collision with cyclist while driving 0.008 0.404 0.686 F (7.
nggssment (hpnklng, cursing, intentional dangerous 0.027 1.400 0.162 2863)=3.408**
driving...) by drivers
Stolen bicycle -0.061 -3.242 0.001
Criterion — participation of cycling in city traffic Complete regression analysis
Predictors — traffic accidents in 3 years Beta t p (t)
Collision with motor vehicle while cycling 0.090 5.127 0.000
Collision with pedestrian while cycling 0.158 7.664 0.000
Collision with other cyclist while cycling 0.055 2.978 0.003  R=0.423; Adj. R?
Collision with cyclist while walking -0.243 -12.436 0.000 =0.177
Collision with cyclist while driving -0.034 -1.975 0.048 F (7.
Harassment (honking, cursing, intentional dangerous 0.290 16.355 0.000 2811)=87.478**
driving...) by drivers
Stolen bicycle 0.061 3.509 0.000
Criterion — going to work by bicycle Complete regression analysis
Predictors — traffic accidents in 3 years Beta t p (t)
Collision with motor vehicle while cycling 0.070 3.374 0.001
Collision with pedestrian while cycling 0.018 0.718 0.473
Collision with other cyclist while cycling 0.032 1.454 0.146  R=0.241; Adj. R?
Collision with cyclist while walking -0.141 -5.948 0.000 =0.055
Collision with cyclist while driving -0.001 -0.049 0.961 F (7. 2313)=
Harassment (hpnkmg, cursing, intentional dangerous 0.169 8.138 0.000 20.453**
driving...) by drivers
Stolen bicycle 0.071 3.484 0.001

Table 6 shows the results of the complete multiple
regression analysis with different variables of city
authorities’ activities to facilitate cycling as predictors
and four indicators of participation in Zagreb city
traffic as criteria. Statistically significant predictors
for the criterion of frequency of cycling in 2012 are
all actions by the city authorities to facilitate cycling,
except for the statement that better quality bicycle
paths/lanes and other infrastructure would be

encouraging to cycling. The statement that the
yellow lanes are too narrow and inadequate for
cycling, and that it is better not to have them is the
only predictor negatively related to the criterion. All
the other predictors are positively related to the
criterion. To predict the most common daily distance
as an indicator of proneness to cycling, no predictor
is statistically significant, while all together provide a
significant possibility to predict this criterion.
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Table 6 - Prediction of four indicators of participation of cycling in Zagreb city traffic on the basis of city authorities’ activities to

facilitate cycling

Criterion - frequency of cycling in 2012

Complete regression analysis

Predictors - city cycling conditions Beta t p (t)

Better quality bicycle paths/lanes and other infrastructure -0.038 -1.756 0.079

would be encouraging to cycling

City does not invest enough money in cyclists' needs 0.050 2.194 0.028

Yellow lanes are too narrow and inadequate for cycling, it is -0.060 -2.768 0.006 R=0.301; Adj. R?
better not to have them =0.088

It is justifiable to reduce number of parking spaces in city 0.140 5.625 0.000 F (6. 2175)=
center to improve conditions for cyclists and pedestrians 36.017**
Zagreb bicycle lanes should be built at the expense of motor 0.116 4.674 0.000

traffic not of pedestrians

Zagreb bicycle lanes are poorly maintained 0.136 5.876 0.000

Criterion — the greatest daily distance Complete regression analysis

Predictors — city cycling conditions Beta t p (t)

Better quality bicycle paths/lanes and other infrastructure -0.003 -0.139 0.889

would be encouraging to cycling

City does not invest enough money in cyclists' needs -0.015 -0.641 0.521

Yellow lanes are too narrow and inadequate for cycling, it is 0.040 1.781 0.075  R=0.059; Adj. R?
better not to have them =0.001

It is justifiable to reduce number of parking spaces in city -0.025 -0.959 0.338 F (6. 2174)=
center to improve conditions for cyclists and pedestrians 1.251
Zagreb bicycle lanes should be built at the expense of motor -0.030 -1.139 0.255

traffic not of pedestrians

Zagreb bicycle lanes are poorly maintained 0.012 0.481 0.630

Criterion — participation of cycling in city traffic Complete regression analysis

Predictors — city cycling conditions Beta t p(t)

Better quality bicycle paths/lanes and other infrastructure ) )

would be encouraging to cycling 0.031 1.439 0.150

City does not invest enough money in cyclists' needs 0.061 2.674 0.008

Yellow lanes are too narrow and inadequate for cycling, it is ) ) R=0.301; Adj. R?
better not to have them 0.052 2.366 0.018 =0.088

It is justifiable to reduce number of parking spaces in city F (6. 2134)=
center to improve conditions for cyclists and pedestrians 0.125 5.015 0.000 35.554**
Zag_reb bicycle Iane; should be built at the expense of motor 0.120 4.803 0.000

traffic not of pedestrians

Zagreb bicycle lanes are poorly maintained 0.140 6.035 0.000

Criterion — going to work by bicycle Complete regression analysis

Predictors — city cycling conditions Beta t p (t)

Better quality blcyc!e paths/la_nes and other infrastructure 0.073 -3.020 0.003

would be encouraging to cycling

City does not invest enough money in cyclists' needs 0.014 0.552 0.581

Yellow lanes are too narrow and inadequate for cycling, it is R=0.169; Adj. R?
better not to have them 0.017 0.707 0.479 =0.025

It is justifiable to reduce number of parking spaces in city F (6. 1773)=
center to improve conditions for cyclists and pedestrians 0.078 2.847 0.004 8.761**
Zag_reb bicycle Ianes should be built at the expense of motor 0.072 2631 0.009

traffic not of pedestrians

Zagreb bicycle lanes are poorly maintained 0.066 2.579 0.010

Statistically significant predictors for the criterion of
participation of cycling in the city traffic are all
predictors of city authorities’ activities to facilitate
cycling, except for the statement that better quality
bicycle paths/lanes and other infrastructure would be
encouraging to cycling. Participation of cycling in the
city traffic is positively related to four of the
predictors, except for the statement that yellow lanes
are too narrow and inadequate for cycling, and that it
is better not to have them (negatively related to the
criterion). Going to work by bicycle is positively
related to three predictors: It is justifiable to reduce
number of parking spaces in the city center to
improve conditions for cyclists and pedestrians,

Zagreb bicycle lanes should be built at the expense
of motor traffic not of pedestrians and Zagreb bicycle
lanes are poorly maintained. Going to work by
bicycle is negatively related to the statement that
better quality bicycle paths/lanes and other
infrastructure would be encouraging to cycling.

4. DISCUSSION

The main result of the research is that all the
participants of the research cycle very frequently,
most often to go to work (then for sport, recreation,
trips) and least often to go to school or college.
Although the participants are relatively young, they
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tend to either cycle or walk to work as opposed to
using other means of transport. The biggest barrier
to cycling is the insecurity caused by motor vehicles,
most often in relation to nonexistence of enough
quality cycling infrastructure, which has to be
improved in the city of Zagreb and its surroundings.
Moreover, according to the predicted participants'
habits, bicycle is a convenient means of transport as
well as recreation in a big city, which is a confirmed
by foreign authors as well [1] [9]. However, city
authorities should urgently improve the existing
cycling infrastructure, as the experience in Australia
[18] and Zagreb [2] showed. The results of this
research show that it is difficult to combine cycling
with other means of transport under the present
conditions. The results of regression analyses show
that among the cycling barriers annual cycling
frequency is mostly affected by unconnected or
nonexistent bicycle paths/lanes and unfavorable
weather conditions, while predicting daily distance is
affected by the weather conditions and distance to
destination and lack of showers at the destination. In
other words, those are the factors pertaining to the
cycling safety [20] [21], whereas bicycle theft does
not seem to be a big problem in Zagreb compared to
Edmonton where the showers at the destination is
second to storage safety on the importance scale
[19]. In Zagreb, lack of showers at the destination
affects shorter distances, they probably being the
journey to work where having no showers may be
inconvenient. While participation of cycling in city
traffic and frequency of cycling are linked to almost
all cycling purposes, long daily trips are mostly
connected to recreation and negatively connected to
going to school or college and other purposes. The
length of daily cycling distance is probably affected
by the rhythm of life, distance to the workplace or
school/college and the amount of free time. Among
the traffic accidents experienced by the cyclists in
the last three years, various cycling frequency
indicators can best be predicted with bicycle theft (all
four indicators), collision with a motor vehicle while
cycling, harassment by drivers and collision with
another cyclist (three indicators). In other words,
safety of cycling and parking are stressed as the
most important cycling frequency indicators [19] [20]
[21]. Finally, when predicting four indicators of
participation of cycling in city traffic on the basis of
city authorities' activities to facilitate cycling, almost
all analyzed factors can reliably predict the length
and frequency of cycling. Better quality bicycle
paths/lanes and other infrastructure as encouraging
are relatively the least useful to predict cycling,
except negatively to predict cycling to work. Similar

is the situation with no need for inadequate narrow
yellow lanes. Rational interpretation of these results
is high probability that the people that are more likely
to cycle in the city feel that the city authorities should
significantly improve overall cycling conditions. All of
this implies that probably the main conditions for a
frequent and safe use of bicycles, for different
purposes and at different frequency, are traffic
accidents in the last three years, city authorities’
activities to promote cycling and especially the
purpose for which cyclists in Zagreb use the bicycle.
Barriers to cycling are probably the least important
group of factors that influence cycling frequency,
which may indicate special importance of cycling for
the participants in this research despite dangers
they are exposed to due to unsatisfactory
infrastructure.

Barriers that prevent people from regular cycling in
Zagreb are similar to the ones in Sydney and the
region [18], except for the negative image of cyclists
and cycling among non-cyclists and few confirmed
advantages of cycling as a means of transport
(which were not included in this research). So, the
perceived danger for cycling is conditioned by the
perceived or real lack of safe cycling space, fear of
collision with motor vehicles, insufficient number of
storage or lockable parking facilities. As in Australia,
the reason behind the need to use other means of
transport is troubles with cycling such as the
inevitable lack of time (i.e. slowness of cycling) and
lack of storage facilities for bicycles [18].

In Figure 1 we can see the model with factors that
are frequency correlates of cycling in 2012. The
model clearly shows that all the analyzed factors in
this research have a statistically significant influence
on the cycling frequency, while the biggest
coefficient values of the multiple regression are for
the purpose of cycling. Canonic correlation of
individual factors are statistically significant between
various purposes of cycling and the traffic accidents
while cycling in the last three years (R=0.10; p< .01);
between various purposes of cycling and the city
authorities’ activities to facilitate cycling (R=0.10;
p<.01), as well as traffic accidents while cycling in
the last three years and the city authorities’ activities
to facilitate cycling (R=0.12; p<.01). The model that
unites the results of this research shows that the
actual frequency of cycling is linked to all listed
factors, so the education of both cyclists and non-
cyclists that participate in the city traffic, together
with the city authorities’ activities would undoubtedly
contribute to a more frequent and safer cycling in
traffic.

Journal of Road and Traffic Engineering, Vol. 61, No. 2, Pages, 5-15
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Figure 1 - Model of frequency factors in cycling (multiple regression coefficients)

An important advantage of the conducted research
is the fact that it is the most comprehensive research
done in Croatia to date examining cycling and
cycling conditions in the city of Zagreb, and other
Croatian urban areas. Moreover, all the participants
of this research were cyclists unlike the research
that compared the attitudes of cyclists and non-
cyclists. An empirical study is important for a
systematic approach to this problem, which can help
formulate an empirically based definition of the
program of the "Sindikat biciklista" association and
other non-governmental associations dealing with
these problems, as well as evaluate obtained
results, similar to other projects conducted in big
cities of Europe [4] [5] [6] [8] [9] and the world [18]
[19] [21].

The main shortcoming of the research is relatively
low representative snowball sample, which provided
an insight into subsample of average cyclists.
Furthermore, future research should, beside a wider
representative sample, ask additional questions to
participants, namely on positive or negative image of
cyclists and cycling among non-cyclists and on
advantage indicators of cycling when compared to
other means of transport [18].

Practical application of the research results is
potentially multifold: it indicates the guidelines for
constructive social activities on the local as well as
regional and state level, both with the aim of
improving the cycling conditions and infrastructure,
and of promoting sustainable growth awareness and
healthy lifestyle.

As the experience from Sydney and the region
showed, cycling barriers can turn into cycling
incentive, which can be systematically worked on,
for example by implementing the hypotheses of the
theory of the reasonable action [28]. Australian
researchers believe that the marketing activities
need to be focused on: promoting cycling by
stimulating public debates on cycling issues;
stressing the current  achievements and

improvement in this field; providing information on
cycling to those interested in more active
participation in cycling for whatever purpose;
pointing out to employers the importance and
desirability of cycling to work for their employees;
stressing the responsibility of the (local) community
through creation and offer of various possible
programs; emphasizing the comparative advantage
of cycling in relation to other means of transport; and
informing cyclists (current and future) on safer
cycling routes [25]. In other words, increased cycling
safety can be achieved by providing more
constructive infrastructure, e.g. clearly separated
safe bicycle lanes and bicycle storage facilities
(parking) at work and in front of colleges and
schools, shops, banks and such. People need to be
encouraged to think of advantages rather than
disadvantages of cycling.

5. CONCLUSION

Participants of the research use bicycles very often,
although they do not cover large distances. The
biggest barriers to cycling are the feeling of
insecurity caused by motor vehicles and nonexistent
or unconnected bicycle paths. The participants rated
the existing cycling conditions in the city of Zagreb
as unfavorable, while better quality bicycle
paths/lanes and other infrastructure would be
encouraging. Cyclists are often pedestrians as well,
and rarely drivers of motor vehicles, motorcyclists or
users of tram or bus transport. The results of the
regression analyses show that the prediction of
frequency of cycling in traffic is possible on the basis
of all groups of factors: purpose of bicycle use,
cycling barriers, traffic accidents while cycling in the
last three years and city authorities' activities
promoting cycling. All the listed results provide
guidelines for the local authorities and the cyclists
themselves to improve the conditions for safer and
more frequent use of bicycles in the city of Zagreb
and its surroundings.
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Mpernegxu pag
Pe3snme: Mmajyhu y sudy 0a cmare mocmosa uma
g8eqlUKU ymuuaj Ha hyHKUUOHarIHocm  rymHe
Mpexe, 'y ceemy cy pasg8ujaHu cucmemu
ynpaerbamba mocmosuma ca uurbem 0a ce OHU
o0pxe y npuxeamsbUgOM cmatby y3 MUHUMAasIHe
mpowkoge. CaspeMeHuU cucmemu yripagasbarba
mocmoeuma cy 6asupaHu Ha npobabunucmuykom
npucmyny u modenuma rpopadara esemeHama
mMocmoscke KoHcmpykuyuje Ha ba3u Mapkosrbesux
naHaua. Y pady ce onucyjy Mapkossbesu npouecu u
yKasyje Ha wmoeyhHocm npumeHe Mapkoerbegoe
npoyeca 00ny4ugara 3a u3bop onmumarsiHe
nonumuke odpxaseara OpPyMCKUX Mocmosea Yy
Cpbuju. UnycmpamueHu nipumep, rpuxkasaH y pady,
je 3acHosaH Ha cmeapHum nodauyuma u3 base
noGamaka o mocmosuma y Cpbuju. Pad uma 3a
uurb  agupmayujy Oarbee  passoja cucmema
ynpassrbara mocmosuma y Cpbuju.

Kljuéne reéi: cucmemu ynpasrbama Mocmosuma,
Mapkosrbesu  naHyu, onmumasnHa — noaumuka
o0p:xasearba.

OPTIMAL BRIDGE MAINTENANCE POLICY
IN SERBIA
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Rade Hajdin, Ph.D. CE
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Review paper
Abstract: Considering that the bridges are vital
component of the entire road network, bridge
management systems are developing worldwide.The
main goal of the bridge management system is to
keep bridges in an acceptable condition for the
intended purpose at minimum cost. The state-of-the-
art Bridge Management Systems utilize probabilistic
approach based on Markov chain to model bridge
elements deterioration. In this paper, Markov
processes are briefly presented in the light of their
applicability for the choice of optimal preservation
policy for road bridges in Serbia. An illustrative
example, shown the paper, is based on actual data
from the Serbian bridge database. The paper aims
to promote further development of the bridge
management in Serbia.

Keywords: Bridge management systems, Markov
chain, optimal preservation policy.

1. YBOA

MNoyeB opg 1990. roguMHe 3anmcu ca npernega
apymckmx wmoctoBa y Cpbuju cy yHetn y
enekTpoHcKky 6a3y nogataka o moctoBuma (BIMM)
[1], koja je y HagnexHoctn JI ,lMyteBn Cpbuje”.
BIMM cagpxu vHBEHTapcke nogaTke W nogatke o
CTakby MOCTOBA Y TPEHYTKY nperneqa 3a npeko 2500
mocToBa y Cpbuju. Popmunpare 6ase nogataka o
MOCTOBMMA WMMano je 3a uub Ja ce npukyne
pacnonoxuse nHgopmalmje pagn yctaHOBIbaBakwa
npuopuTeTa y OApXaBakby MOCTOBa Yy YCnoBuMMa
onwTe NONUTUYKO-EKOHOMCKe cuTyauuje y Cpbujn y
nocnegwunx 20 rognHa.

lNoctojehm  HanpegHn  cucTemun  ynpaBrbaksa
MOCTOBMMA, OOWMYHO cagpxe Mogen Kojum ce
onvcyje nponagawe enemeHata MOCTOBa M Mogen
3a yTBphuBake onTUmarnHe MonuWTUKE ogp)KaBaa.
Y Tom cmucny 6asa nogataka o moctoBuma (BIrNM)
je camo npBM Kopak y Uunrby pasBoja cBeobyxBaTHOTM
cucTema ynpasrbakba MOCTOBMMA.

3a passoj edmkacHor cuctemMa  ynpaBrbakba
MOCTOBMMa HEOMXOAHO je npeaBuaeTV nponagjarse

enemeHata wmocta. Op ocamHaecT mnocTojehmnx
cucTema yrnpaeribakba MOCTOBMMA, pa3MaTpaHux je y
npernegHomM  OOKyMeHTy [2], L4eBeT  cuctema
ynpaBrbakba MOCTOBMMa MOXe [Ja npeasBuau

nponagawe, of 4era neT KOpuUctTu npobabunucTnyke
metoge. Kao Matematuykm mogen npu onucy
nponagawa HeKor enemeHTa Hajuyewhe ce KopucTte
MOZEnM  CTOXaCTUYKMX Mpoueca Kao LWTo je
MapkosreeB naHau. OBe mogene KOpucTe CBETCKM
Nno3HaTu CUCTEMU 3a ynpaBibake MOCTOBMMA Kao LUTO
cy PONTIS y SAD [3] u KUBA y LLsajuapckoj [4].

HakoH paasoja mMogena 3a onuc nponagawa
enemMeHata MOoCTa HeonxoaHo je cbopmynmcawl n
mogen 3a yTBpf]VIBaH:e onTtumMmariHe  nosrunTuke

ogpXaBara. 3a pelaBawe npobrnema onTMmmsauuje
Ha HMBOY Mpexe MOCToBa Hajyellhe ce Kopuctu
MapkoBrbeB npouec oanydMBara Kao eKCTeH3unja
MapkoBreeBux naHaua nponagana. Y pagy je, HakoH
jesrposuTor  npukasa  MapkoerbeBux  npoueca,
dopmynucaH  Mofern  nporagawa  enemeHara
MOCTOBCKE KOHCTpyKUMje W aHanusupaHa moryhHocT
HEeroBe npuMeHe 3a u3bop onTUManHe nonuTUKe
ogpXaBara MocToBa y penyonmum Cpouju.

2. MAPKOBJbEBU NMPOLIECU

MapkoBrbeB npoLec je CToxacTU4KM npouec Koju
MMa LIMPOKY MPUMEHY NMPU MOAEenupawy pearnHux
nojasa y pasnuuutum obnactmma (ekoHomuja,
MeguumHa, ynpaerbakbe, Teopwja wrapa, WTA.).
KrbyyHa opgnuka osor npoueca je MapkoBrbeBo
CBOjCTBO MpemMa kome Oyayhe cTawe cucrtema
3aBMCY UCKIBYYMBO O TPEHYTHOT CTakba.
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2.1. AnckpeTHn MapkoBrbeB naHauy,

CTtoxacTtuyku npotiec {Xt| t=0,1,2,... } je anckpeTaH
MapkoBreeB naHay, ako Baxu P{Xt+1l= j | X0= kO,
X1=k1, ..., Xt-1=kt-1, Xt=i} = P {Xt+1 = j | Xt = i} 3a
CBaku TpeHyTak BpemeHa t=0,71, 2,... 1 CBaku HU3
cTama i, j. Ako BepoBaTHOhe npenasa u3 ctawa i y
CTake j He 3aBWCWM Of OY)XUHe Tpajawa npoueca
MapkoBrbeB naHaly je XOoMmoreH, a BepoBaTHohe
cTaumoHapHe: pij(t) =P{Xt+1 = j | Xt = i} =pij = const.
Y Hajpehem 6pojy cnydajeBa npakTudHE MNpUMEHe
mModena MapkoBrbeBuX naHaua npouec ce Moxe
anpokcummupaTu XOMOTF€HUM MapkoBrbeBum
naHumma.

BepoBaTHohe npenasa ce obu4HO u3paxaBajy Kao
KkBagpaTHa maTtpuua paHra K (rae je k 6poj crtamwa),
Koja ce HasuBa maTpuua npena3a P 3a jepaH
BpeMEHCKM uWHTeBan. Kako ce enemMeHT Mopa
Hanasutn y jegHom og k moryhux crtawa, 36up cBux
ynaHoBa jegHe BpcTe martpuue je 1, Tj. matpuua
npenasa je croxactudka maTpwuua. [lpouec je y
NOTNYHOCTM ONMCaH MaTpuuoM npenasa P.

YcnosHa BepoBaTHoha Oda HakoH M BPEeMEHCKUX
WHTepBana enemMmeHT npehe M3 ctawa i y cTame |
(pij(m)) ce koa  CTauMOHAPHWUX  OWCKPETHMX
MapkoBrbeBunx naHaua ogpehnyje kao ogroeapajyhu
enemMeHT matpuue P™.

Ako ce MapkoBIbeB Mpouec ca KoHa4yHUM OGpojem
CTaka OfBMja [OBOSBHO Ayro YycrocTaBrba ce
Tako3BaHO CTabUNHO MMM TPaHWYHO  CTawe
pacnogene Koje npeacrtaerba ayropoyHe
BepoBaTHohe 6opaBka cuctema y NojeaMHOM CTamy.
MaTemaTnyku 0BO ce nspaxasa Kao:

r=rx-P (1)

roe je 7z BeKTop
MaTpuua npenasa.

rpaHWYHMX BepoBaTHoha; P

CtabunHo cTakbe cuUCTEMA je He3aBUCHO 0Of
NnoyeTHOr CTakwa cucTema Te je O4YUTO [a je OHO oA
Hajseher 3Hauvaja npu M3ydaBawy npoueca Koju ce
anpokcumupajy MapkoBrb-eBnM naHuuma.

2.2. MapkoBrbeB npouec oany4ymBama

Ha nojaBy koja ce oaswuja no mogeny MapkoBrbeBsor
npoueca moryhe je M3BpLUIMTU YTULAj Tako LWITO ce
npeaysnma Heka MHTepBeHUMja (akuuja), o3HayeHa
ca a;, kaga ce cucTeM Hanasu y ogpeheHom cTamby i.
MpegysnmareM Te akumje Merajy ce BepoBaTHohe
npenasa n3 nocMaTpaHor cTaka i y CTame |, Koje cy
cafja o3HayeHe ca pj(a). HacTtaje HoBa maTtpuua
npenasa, ogHOCHO HoBM MapkoBrbeB naHay. Nopeq
Tora, cCBaka akuuwja npoussBoan oparosapajyhe
TpowkoBe. 3a CBako CTawe MNOCTOjM MWHUMArHO
jedHa OoCTynHa akuuja, Tako3BaHa "'He npeny3vMmaj
HUWTa".

Tapa cy BepoBaTHohe npenasa K3 TOr CrTawa
noeHTNu4He BepoBaTHohama nonasHor
MapkoBrbeBor npoueca. YobuyajeHo je ga oBa
akuuja He NPoOM3BOAW OMPEKTHE TpoLuKoBe.3a cBaky
KoMbuHauMjy cTawa U akuuja dopmupa ce HOBWU
MapkoBSfbeB naHay, OAHOCHO HacTaje hamunuja
MapkoBrbeBux naHaua. Csakum of opMMpaHnx
MapkoBH-EBUX NaHaua noceayje cBoje cTabunHo
ctake. MapkoBrbeB npouec ofnyuyMBawa je
3anpaBoO nNpoHanaxewe OnTUManHor (EKOHOMCKM
HajucnnaTtusmjer) ctabunHor ctama.

Monntnkom ce HasmBa ckyn ypeheHux naposa (i,a;)
nMpyv 4YeMy je CBaKkOM CTawy i NMpuApYyXeHa akuuja
a. TpowkoBn oOBe akuuje ce oO3Ha4vaBajy ca ci(a).
Kputepunjym ontmmanHocTuM ce Hadewhe noctasriba
Ha €KOHOMCKOM HMBOY LUTO 3Hayu Ada je notpebHo
oopeouMTu  KOMOMHauMjy cTaka W akuumja Koje
OYyropoYHO TNpPOM3BOAE HajHWke TpowkoBe. [Ba
Haj3HayajHMja meToda 3a oApehuBawe onTumasnHe
nonuTuke Ccy wutepaumja nonuTUKa W JMHeapHO
nporpamupame. JInHeapHu nporpam je
MaTeMaTUYKM  OKBMP  Hanaxewa  MUHUMYyMa
NMHeapHe yHKUMje TPpOLWKOBa W3paxeHe Ha
cnegehn HauuH:

min ¥ >c¢i(a)Xiy 2

ieSacA

roe cy: X — (HenosHate) OyropoyHe penaTuBHE
dpekBeHUe enemeHata y CcTawy i Ha koje ce
npumMmersyje akumja a; ; S ckyn csux mMoryhux cramwa;
A ckyn cBux moryhux akumja. HenosHate (Xia)Mopajy
Ja vcnyHe ogpeheHe ycnose. JegaH ckyn ycnosa
O3HayaBa fa Cce pagu O AYrOpuUYHOM CTaburHom
CTamy, WITO nogpasymeBa Aa je 6poj enemeHTa koju
Yy BPEMEHCKOM KOpaKy HanywTajy cTawe | jegHak
Opojy enemeHaTa Koju y hera yrnase y TOM nepuoay.
MaTemaTtnyku je TO n3paxeHo Kao:
Y Xja— 2 X pj(a)Xa =0, VjeS$ (3)

acA ieSaecA

YcnoBHux jegHauvmHa (3) MMa KOMMKO M CTamsa.
Takohe ce kao ycnoB rnocTaBfba da Ce Yy CBakoM
CTakby npegysuma Heka akuuja (makap "He
npeay3nmaj HaWTa"), WTo ce MaTeMaTUYKN UCKadyje
Kao:

> inazl Xi’aZO VieS,acA (4)
ieSaecA
OBako cbopmynvlcaH JINHeapHu nporpam umMma

jedOVMHCTBEHO pellewe Yy CMUCAY da Ce CBakoM
cTawy i nNpuapyxyje akumja ai. Tpeba ucrtahu pa
nMHeapHO nporpamupake omoryhaea ynoTpeby
Npo6abunncTMUknx orpaHuyera Tako LUTO Ce MOory
MOCTaBUTM U OOMYHCKM  YCNOBW  HMP. MO
3acTynweHocTn ogpeheHor ctawa i y AYyropoyHoj
pacnogenu ctawa nog oapefeHoOM MNonuTUKOM. Y
TOM ce crfyyajy Kao pellewe Hajuyewhe pgobujajy
NPOHUETN enemeHaTa y ogpefheHoOM cTawy Ha Koje
ce NpuMeksyjy pasnuuure akuuje.
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3. MIPUMEHA MAPKOBJLEBUX TPOLIECA Y
YNPABJbAHY MOCTOBUMA

Mogen «kojum ce anpokcumupa nponagara
eremMeHata MocTa npou3unasm wu3 cneunpuaHnx
dakTopa TUMMYHMX 3a MOCTOBE: penaTtMBHO Marnu
Opoj cTara, Ayr ekcnnoaTaunoHN BEK U YMHEHULE
Ja je nponagawe 4eCcTo M3a3BaHO nojaBama Koje ce
He yoyaBajy npu BU3yenHum npernegmma. 3a mogen
nponagawa, Koje ce u3paxaBa MNyTeM OUCKPETHe
ckane crawa, MapkoBrbeB nNpoUec Ce YUHU Kao
Hajoorbn  mM3bop. YumweHuua pfa cy Heku of
Hajpa3BujeHnjuX cucTema ynpaerbawa MOCTOBMMA
ko wTo cy PONTIS y CAl un KUBA y LBajuapckoj
YCBOjWIM OBaj MOAEST rOBOPW y MPUIIOT TOME.

3.1.MapkoB/-€BM NnaHuM Kao Mogen nponagatba
eremeHara mMocTa

Y wMogeny nponagawa HEKOr efleMeHTa MocTa
MapkoBrbeB naHal, nonasu of knace crawa 1 ( HoB
MOCT) y TpeHyTKy BpemeHa (t,=0) u CyKUeCUBHO
nponasu Kpo3 CBako HapeoHO CcTake [0K He
OOCTUrHE Hajropy Knacy cTawa Yy MaTeMaTuum
nosHaTo kao ancobyjyhe crtawe. PeanHa npoueHa
mMaTpuue npenasa 3a npouec nponajawa je of
M3y3eTHOr 3Hayaja jep NpeAcTaBrba OCHOBY 3a
npeasuhare nponagamwa. MaTtpuua npenasa ce
MOXe opeauTn ctaTucTudkom obpagom nocrojehmx
nogartaka ca 3anuca o nperneaMma MocToBa, M,
aKko OBM Mofaum He NoCToje, Ha OCHOBY €KCMEepPTCKMUX
npoLeHa.

Moxe ce npeTnocTaBuTu fa y nepvogy opn jeaHe
rogvHe enemMeHT MOCTa UK ocTaje Yy knacu ctawa y
kojoj je 6o unu npenasn y cnegehy nowwujy knacy
CTaka, YMMe mMaTpuua npenasa 3a nepuog o jegHe
rogvHe nobwja cnegehm obnuk:

(P P2 O 0 |
0 P2 P23 0
P=| : : : 0 (5)
0 Pk-1k-1 Pk-1k
0 . .. 0 1|

rae }e k ©6poj moryhux ctama.

Kako je ctaumoHapHu MapkoBSbeB naHay, 3acCHUBaH
Ha eKCroHeHLMjanHoj pacnogenu, o4ekMBaHo Bpeme
GopaBka y CTakby Ce MOXe ogpeanTun npemMa:

E(ri):# (6)

HenosHaTto je ykynHo k-1 roguwmunx BepoBaTHoha
Oa he enemeHT ocTaTu y Knacu cTakwa Yy Kojoj je
3ateveH (pi). OBe HenosHaTe BenUYMHE Ce MOry
oapeanTM  CTaTUCTUYKOM  MEeTOOOM  MakcumarHe
BEpPOJOCTOjHOCTN.

MehyTum, y cBeTCkMM pasmepama, He MoCToju
AOBOSBHO 3anuca O enemetTMMa MOCTOBa Koju ce
Hanase y HWXWM, OAHOCHO BEOMa JIOLLUM CTakMMa,
nowTto ce OOMYHO MOCTOBMMA He gJonywTta Aa
nponagajy Ao Hajroper ctawba, 3aTo je BeoMa TELUKO
ogpeaunTV eneMeHTe [OOwer [ecHOr KeagpaHTa
MaTpuue npukasaHe uspasom (5).

3.2. MapkoBsr-eB npouec
ynpaBrbakby MOCTOBUMMA

oanyuvMBama |y

MNopen maTtpuue npenasa MapkoBreeBor moaena
npopafara, BepoBaTHohe pj(a), koje NnpeacTaBrbajy
edmkacHocT ogpefieHe MHTepBeHUMje a y cTamy i,.
npeacTtaerbajy apyrm 3HayajHu YnHunay
MapkoBrbeBOr NpoLieca ogsydnBama.

YKONMKO MOCTOje Mojauu O cTawima enemeHata
MOCTa HEernocpefHO Mpe W HEernocpegHo HaKoH
n3BplieHe opgpeheHe WHTepBeHUMje M OBe ce
BENUYMHE MOTy OOpeauTV CTaTUCTUYKOM METOOO0M
MakcumanHe  BepogocTojHocTM.  MeRytum, TO
Hajuyewhe Huje cny4aj, Te ce OBe BpPEAHOCTU
ycBajajy Ha 6a3n ekcnepTckor Mulirbewa. To Huje
nsHeHahyjyhe, nowTo ce Tewkohe koje ce jaBreajy
npu obpagu nogataka 3a ogpefhuBare MaTpuue
npenasa MapkoBrbeBor  naHua nponajama,
MyNTUNAULMPA;Y.

lNpoueHa TpowKOBa pPasnUUUTUX WHTEpPBEHUMja je
CBakako npecygHa 3a ontumusauujy 6asmpaHy Ha
KpUTEpUjyMy MUHMManHUxX Tpolukosa. Kako je cBaku
MOCT jeOWHCTBEH, OGUNO MO CBOM OKpYXeHy Wn
nonoxajy y Mpexu, 3anucm O TpOLKOBMMA
NPeTXOOHNX CMWYHUX WHTEepBeHuuja Ha Apyrum
MOCTOBMMA, MO YCMOBOM fa MoOCToje, HWUCY of
BEmNunKe KOPUCTM Ha HWBOY npojekta. Y Ty ce CBpXYy
OKBMPHO MOXe YnoTpebuTu LEHOBHWMK padoBa Ha
pefoBHOM  oApXaBakwy nyTeBa WM CrvYHa
pokymeHTa. Dok ce 3a Heke 4ecto obaBrbaHe
uHTepBeHunje (0buMyHO npumenmBe Yy 60rbUM
CTalkbMMa KOHCTPYKUMje) TPOLUKOBM MOry Beoma
npeuusHo  npeasugeTv,  TPOLWIKOBM  OBUMHMX
WHTEepBeHUMja (koje ce npuMeryjy Yy Jowwunjum
CTakbMMa  efniemMeHaTa  KOHCTpyKuuje)  Beoma
Bapupajy. Ha HuBOy mpexe mocTtoBa moryhe je wn
OBE TPOLLKOBE MPOLEHUTUN Kao cpefty BpegHoCT
TPOLLKOBA CMAWYHMX MHTEpBeHUMja obaBIrbeHMX Ha
Behem 6pojy mocToBa.

4. ANYCTPATUBHU HYMEPWYKU NPUMEP

Pagn  wnycTpauvje  npeanoxeHor — MOCTymnka
npumerseH je MapkoBrbeB npouec oarnyynBara 3a
O,Cl.pef]l/IBal-be onTuMmasrnHe noNIMTUKe oAdpXaBawa
OpyMckmx moctoBa y Cpbujn, y3 ynotpeby nogartaka
n3 6ase nogataka o moctosuma (BrNM).
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Moxe ce pehu pa crawme 6ase nopjataka o
moctoBuma y Cpbuju BepogoCcTojHO OcCnunkaBa
CTame y ApXasu 1 apywTBy y nepuoay HakoH 1990.
roguHe. Wako, npema [MpaBUiHWKY O TeXHUYKUM
Hopmatmeuma 3a Ekcnnoataunjyy wn PefoBHO
OppxaBare MocToBa [5], peaosHe npernege Tpeba
BPLUMTK Ha ABe, a MMaBHe Ha LecCT roguHa, Hajsehu
6poj (npeko 99%) moctoBa y Cpbuju je, npema
nogaumma n3 6ase, npernegaH ceera Aea nyra vy
nepuogy 1990-2008. roauHe. WUHTepBanu usmehy
ABa y3acTornHa npernega sHa4ajHo Bapupajy (npema
3anucuma m3 BIMNM uamehy 1 n 18 roaumnHa, ca
NpOCeYHUM MHTepBanom o vak 12 rogunHa).

WHTepBan usmehy gBa TpeHyTka BpemeHa ti 1 ti +1
(3a koju ce ycTaHoBIbaBa MaTpuua npenasa)
obuyHo oarosapa nepuogy mamely gBa ysacTornHa
npernega. Mehytum, oBaj WHTepBasn, npema
3anmcuma y BIIM, 3HayajHO Bapupa Te ce Kao
norm4yHaH m3bop BPEMEHCKOr MHTepBana, y OBOM
pagy ycBaja jeqHa KaneHgapcka roguHa.

4.1. Mopenupake nponagawa APYMCKUX
MmocToBa y Cpb6uju

3a oppehuBare roguwke MaTpuue npenasa 3a
Hocehe eneMeHTe KOHCTpyKUuMje MocTa NpUMEHEH
je EM anroputam, getaroHo onucaH y paay [6].
MpeTxodHO je n3BpLUEHa KOHBEP3MWja ONMUCHOT CTaka
npema BlNMM y knace cTtawa Ha HayMH NpuKasaH y
Tabenu 1.

Tabela 1.0nuc 1 knace ctata 3a Hocehe enemeHTe mocta
Onuc cTawa Knaca cTama
Robpo,
MpuxBaTILUBO
HenosorsHO
Jlowe
Bpno nowe
OnacHo

DTS WON -

3a npumeHy EM anroputma HeonxogHa cy
MMHUMarnHoO ABa CyKLECWBHa 3anuca ca npernega
mocTtoBa, wTto BIMNM w©n cagpxm 3a rotoBo cBe
moctoBe. MeRytum, ycnen Hegoctatka 3anuca o
M3BPLUEHNM NOMpaBKkama W3rnega kao Aa ce cTakbe
enemMeHata BeoMa BenuKkor ©Opoja MOCTOBa, HM
HaKOH MpoceyHux 12, roguHa Huje MNPOMEHWUNO.
OBakBn '"rpyou" (Heobpahenu) nogaum wn3 6Gase
goBode QOO0 [ApacTUYHOr MOTuEeHUBaHa CcTeneHa
nponagakwa enemMeHata mocToBa. 3ato je 6uno
HEeOXOOHO ycBojUTM oapeheHe npeTnocaBke Yy
nornegy HepocTtajyhux nogataka o MHTepBeHuuMja
Ha MOCTOBMMa Kako 6w ce gowno Jo peanHuje
CnuKe nMpornajaka enemeHarta KOHCTpyKLUuje MocTa.
Kako 6u ce wusberma maHunynauuja W3BOPHUX
nogataka ynoTpeGreHn Ccy M3BOpHM nogauun y3
npeTnocTaBKy Aa Cy NnonpaBke enemeHaTa MOCTOBa
obaBrbeHe 1999. rog. y okBupy obMMHe kamnane
obHoBe, HakoH HATO 6ombapaoBahsa.

Kako je 6a3sa dopmuparHa 1990. roguHe, 3a BehuHy
MOCTOBa je npBu npernea, obasrbeH npe HATO
oombapgoBawa. Ako je, Mehytum, cnegehum
npernen obaBrfbeH HEKONMUKO roguHa HakoH HATO
bombapgoBawa Huje onpaBgaHO Taj  3anuc
cmatpatM crnegehMM  CyKUeCUBHMM CTakem C
o63vpoM Oa He MOocCToje nojaun O eBeHTyarHoj
nonpasuu u3 nepuoga obHose. [pyrMm peuynma, 3a
OBE MOCTOBE Ce pacnonaxe camo jegHuM
BEPOOOCTOjHUM MOAaTKOM  (3anmMcom ca  npBor
npernega), WTO je HeOOBOS/bHO 3a dopmupare
MaTemaTudkor mogena. bpoj moctoBa 3a koju
nocToje nogauu ca gga npernega, npu yemy cy oba
obaBrbeHa HakoH Kamnahwe OBHOBe je penaTvBHO
manu (oko 10% opg ykynHor ©poja). Ykonuko ce
npeTnocTaBy Aa je Krnaca craka CBMX enemMeHarta
HenocpeaHoO HaKoH wu3rpagke Mocrta, knaca 1
(Hajoorbe cTakbe) M ga Huje Ouno  HUKaKBUX
nonpaeku OO NpBOr nperrniega, Taga M 3a MOCTOBE
KOju Ccy npernegaHm camo jegHOM MOCToje [ABa
nogaTtka: MOYETHO CTawe W CTake Ha nNpBOM
npernegy. lpeTtnoctaBka ga Huje Guno nonpasku
enemeHata mMocTa y nepuogy og usrpagwe na go
npBOr Mpernega ce MOXe cmartpaTy onpaBaaHoOM Yy
crnyyajy MOCTOBa Koju Hucy umanu Buwe og 20
rogvHa npv npBom npernegy. Ha onncaHm HavvH ce
Jonasn of HeonxogHa ABa nogartka 3a CKOpO CBe
mMocToBe K3 6ase M OHWM ce [Jarbe Kopucte 3a
ogpefuBarke MaTpuLe npenasa 3a nepuog o jegHe
rogvHe.

BepoBaTHohe fa ce eneMeHT MOCTa HaKoH t roguHa
(npu cTtapocTu of t roamHa) Hahe y oapeheHoj knacu
ctawa i € {1, 2,3, ..,6} ocnukaBa penatuBHe
dpekBeHue qi(t) knaca cTtawa npu ogpeheHoj
cTapocTu (pacnogeny knaca ctawa npu ctapoctu t):

[m(t) () ) a) @) gt)]=L 0 o o o o-p (7)

OuyekvBaHa knaca CTamwa 3a CBaku efleMeHT MocTa
npu crapoctu t ce ogpenyje kao:

(8)
EQ()=fL 0 0 0 0 o]P":

o g~ WN PR

OuekvBaHe knace cTaka 3a MNOjeAMHe enemeHTe
MOCTOBCKE  KOHCTpyKuuje, oapeheHe nomohy
roavwbMx MaTpuua npenasa cy takohe npukasaHe

y pagy [6].

MehyTum, nako ce cTawe cBakor nojeAnHayHor
efeMeHTa MoCTa MOXe, Ha OCHOBY MNPETXO4HO
oapeheHux maTtpuua npenasa, NpoueHnTn 1 paare
ocTaje nuTawe Kako Cce CcTawa MojeanHavYHNX
enemMeHara ofpaxaBajy Ha yKYrNHO CTake MocCTa.
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MeTtoponoruvja, koja je passujeHa y WHCTUTYTY 3a
nyTeee, a Ha Kojoj je 3acHoBaHa BIM, Harnawasa
3Hayaj Hocehux enemeHaTa KOHCTpyKuuje MocTa
bajyhm um Behu caktop 3Hadvaja npu ogpenuBamy
pejTMHra kao Cyme oueHa CBMX enemeHaTta. To
WHOMUMPpA [da Ce CBEYKYNMHO CTake MOCTa MOXe
u3jegHauMTM ca CTawbeM HEeroBor Hajrnowvjer

Hoceher enemeHTa. YcBajajyhm TakaB npuctyn
nponagake MOCTa Kao LUenMHe ce  MOXe
cuMmynupaTm y  cKknagy ca  MNpOrHo3upaHum

nponagakemM HeroBux Hocehux enemeHaTta npema
pacnogenama cTakba OBWUX efieMeHata TOKOM
BpemeHa. O4yekmBaHO cTake MOCTa, ogpeheHo Ha
OBaj HauyvH, npukasaHo je Ha Cnuum 1., roe cy
npvkasaHe W pacnogene crakwa Mpu CTapocTu
mocTa og 20 n 40 roguHa. YoyaBa ce ga ce "Bpno
nowe" crake Yy cpefhoj oueHwn jaBrba Beh npu
ctapoctu of 35 roguHa. majyhn y Buay npoceydHy
ctapoct moctoBa y Cpbuju og oko 40 roguHa,
Hamehe ce 3akibyyak Ja ce BeOMa folle CTake
MOCTOBa MOXe U O4YEKUBATMW.

£Acnanena CTasea T cTApOcTH 0a 40 raa
1 d

\

DECNOAENE CTAH:E NOW CTARDCTH 04 20 o,

£ ni

o ) 3 }:9 an ﬁtl #0 100 120
l'"'{il[‘l‘t"l' MOCTE - MYTHHE

OyekmBaHO CTatbe MOCTa Npema HajnoLumjem

HoceheM enemMeHTy TOKOM BpeMeHa

Cnuka 1.

Ha Cnuum 2. npukasaHa je "dyHkuumja oncrtaHka"
Koja npepcTtaBrba BepoBaTHohy [a HW jegaH of
Hocehux enemeHata Mocta He Oyge y crTawy
"onacHo".

5 6

i i

HEIEAND DASNOARAR CTAH:S NZM CTADOCTI MOETR
on, 35 rognna

AepORATIND

=
35 roj.

(/] 10 0 0 40 50 &0 o &0 a 1oo
CTapoeT MneTa - FoaHHe

Cnuka 2. BeposatHoha "oncTaHka" mocta ogpefeHa npema
CTaky HajnoLumjer Hoceher enemexTa

Ca Cnuke 2. ce MOXe younTu Ja ce O4Yekyje Aa ce
Makap jegaH op  Hocehux enemeHata ca
BepoBaTHohom oa 50% Hahe y ctawy "onacHo" npu
cTapocTtu MocTa og 35 roguHa.

MporHo3a crtawa mocTtoBa y Cpbuju, Ha OCHOBY
nocnegker 3anuca ca npernega npeysetor ns bIrNM,
ypaheHa je 3a 2014. roanHy u npukasaHa y paay [7].
OBa je nporHo3a ypaheHa nop npegnocTtaBkoM Ada
Huje OMNO HMKaKBUX MOMPaBKM Ha MOCTOBUMA Of
nocrnegwer 3anuca, NOWTO 3anucu O nonpaBkama
Hucy yHeTn y 6asy. Ha Cnvum 3. paTa je nporHosa
ctaka 3a 2015. roguHy (BpegHocTu y 3arpagama
npukasyjy nporHosumpaHo ctawe 3a 2014. rog.).
Wmajyhu y Buay pgorahaje oag maja 2014. rogmHe kao
N caHauuvje MOCTOBa KOje Cy HaKOH Tora ycnegune,
MOXe Cce npeTnocTaButv ga 3a ogpefeHn Opoj
MOCTOBa CTake BUWIEe Huje "onacHo", anu 06e3
axypuparwba 0ase Tewko je pehm o konmko ce
CTBapHO MOCTOBa pagu.

753
(784) R0

(68)

23
(30)

OoGpo
Cnuka 3. OueknBanu 6poj MOCTOBA Y MOjEAMHUM Knacama
ctama y 2015. (2014.) nog npeTnocTaBkoM Aa Huje
B1no pagoBa Ha KOHCTPYKLMjM MOCTa HaKOH
nocreaer 3anuca

Onacso

Bpno nowe

MpvxBatienen HenososoHo Nowe

MpeonoxeHu mogen, npema pesynrtatuma
npvkasaHmm Ha Cnvum 3., npeaBuha pa ce y
nepuogy 2014-2015., 6poj MOCToBa y Knacu crtawa
"onacHo" yBehaBa 3a 48. Moxe ce npeTnocTaBuTU
Ja Cy HEeKM 04 HMX CaHWpPaHW HaKoH MnonasBa of
mMaja 2014. roguHe, anu nogaun o TOMe joll HUCY
yHeTun y 6a3y. Kako 6a3a Huje pefoBHO axypupaHa
(maxom ycnepn HepocTaTka cpeicTaBa 3a npernen
MOCTOBa) Yak 256 MOCTOBa, Ha OCHOBY 3anuca ca
nocnegwer npernega (3akbydyHo ca 2008-mom
rogvHom), uma 6ap jegaH og Hocehux enemeHarta y
cTanwy "onacHo". Wako je caceum moryhe ga je Ha
oBux 256 MoOCTOBa M3BpLIEHa caHauuvja (WTo 6wm
3HauyuMno Aa He Tpeba ovekmnBaTy fa ce U OHM Hafy y
knacu ctawa "onacHo" 2015. roa.), 3anuca o Tome
Hema y 6asn. Wnak, Tpeba HasHauntM pa ce
yrMmaBHOM paau O MakWM MOCTOBMMA (Maker
pacrnoHa W MOBPLUMHE), Mpemaa WHOUPEKTHU
TpOWKOBKM "OTKasmBawa" OBUX MOCTOBa ycren
npekmga nyTHe Bese Mory 6utu 3HavajHu, Kako je 1o
npvkasaHo y pagy [8].
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[a 6u ce npoueHWno nponagakwe ropwer crpoja
(cynepcTpykType) U gower cTpoja (CybeTpykrype),
MPUMEHEH je CnnyaH nocTynak Ha rpyne enemeHaTa
KOjW YMHE CYnepcTPyKTypy (nnoya, rmaBHM Hocauu u
MonpeyYHn Hocaun), OOQHOCHO CYOCTPYKTYpY (KpajHu
N cpegkwu cTy6oBu M Temerbu). Pesyntatu cy
npukasaHn Ha Cnvum 4., roe ce yoyasa fa ropku
cTpoj (cynepcTpyktypa) Opxe nponaga o AOwer
cTpoja (CyOCTpYKTYpeE), LWTO je OYEKMBAHO.

MojeguHayHo HU CcynepcTpykTypa HU CybCTpyKTypa
npu ctapoctu mocta on 35. rogmHa, Hema 50%
BepoBaTHOhy gocTusawa cTawa "onacHo", Aok 3a
HMXOBY KOMOWHaLUMjy, OAHOCHO MOCT Kao LEeruHYy
noctoju 50% BepoBaTHOha cTama "onacHo".

20 40 &0 & 100 120

CTApOCT SEICTA < Toitse

Cnuka 4. OuekuBaHO CTakbe CynepcTpyKTYpe n Cy6CTpyKType
MOCTa TOKOM BpeMEHa

3a cynepcTpyktypy, 50% BepoBaTHoha oOTKasa
(nojaBe cTara "onacHo") ce 4OCTUXe NMpu CTapocTu
mMocta o 37. roguMHa, OOK Ce TO Aewasa Ha
cybCTPYKTYpU Npu CTapocTy MocTa o4 54. roguHe.

4.2 N360p onTumanHe nonuTUKe ogpxaBaka

3a M360p onTuMarsriHe MnoJIMTUKe oAplKaBaka, a Yy
CKnagy ca MapKOBJ'beBVIM laHUuemMm Kao moaesiomMm
nponagaka MOCTa, KOHCEKBEHTHO Ce€ KOpWUCTU
MapKOBJ'beB npouec oany4vmnBama.

Mako ce cTawe MocCTa MOXe oOKapakTepucatu
cTamem H>eroBor HajowTeheHujer Hoceher
erneMeHTa, Kako je TO Y4YUMHEHO Y MNpeTXO4HOM
nornaerby, Tpeba wmatM y BuMAy [Oa TPOLUKOBU
WHTEpBEHUMja Ha pasnVYNTMM eremMeHTMMa HUcy
yjeoHadeHn. 3aTo je ca CTaHOBUWITA ynpaBrbakba
MOCTOBMMaA, OMpaBOaHO MoBe3aTu CTakwe rpyne
ereMeHarta ca 04HOCOM TPOLUKOBa MHTEPBEHLMja Ha
HMMa, LITO ce Moxe nocTuhu yBofereM TEXNHCKMX
koeduumjeHaTa 3a nojeguHe rpyne enemeHarta:
ropkeU CTPOj, AOHM CTPOj 1 onpema (rpyna Koju YnHe
nexuiiTa u gunaraumnoHe cnpase).

OueHa wmocTa (,buKTMBHA® Kknaca cTawa) je
ogpeheHa Kao TeXMHCKa BpegHOCT  oueHa
nojeauHMx rpyna npema criegehem nspasy:

Om = Cgs 'Ogs +Cgs - Ogs +Co0 9)

rae cy:

Owm = oueHa MocTa ("cukTMBHA" Knaca cTawa); Cgs =
TEXUHCKN KOedULMjeHT 3a ropwu CTPOj; Cds =
TEXUHCKN KOedULUMjeHT 3a [JOoHW CTPOj; Co =
TEXMHCKM KoedumUMjeHT 3a nexuwita n gunatauuje;
Ogs = oueHa ropwer cTtpoja; Ogs = oueHa Jomwer
cTpoja; O, = oueHa onpeme.

TeXuHCKn koedULNjeHTn nNpuMerseHn y mnspasy (9)
Cy YCBOjeHM Kao penatvMBaH OAHOC TPOLUKOBa Mpwu
n3sohewy ropwer cTpoja, goHEer CTpoja u onpeme.
OBwu ogHocu cy ogpeheHn y npema nutepatypu [9] n
n3Hoce: cgs =0.59; cy4s = 0.26; ¢ig = 0.15.

Ha oBaj HauMH je 3a cBaku MocT ogpeheHa
~,pUKTUBHA" knaca crtawa, 6asnpaHa Ha ogHocuMMa
MOHeTapHUX BPEeAHOCTU nojeanHux rpyna
eremMeHaTa (He Ha 3Hadajy Tux ernemeHaTta). Tume
je, nopen wcTMuawa BPEOHOCTU Topher CTpoja,
omoryheHo pa ce LUeHe aHanuaupajy npema
noBpLUIMHaMa MocToBa (Kako cy oOBe OOWYHO U
npukasaHe).

Cumynauuja, CnmMyHO Kao W 3a MNpoueHy knace

cTakba MoOCTa MO OCHOBY Hajroper Hoceher
enemeHTa, opgpeheHa je wmaTpuua npenasa
MapkoBrbeBor naHua 3a oOBako AedwmHMcaHa

~,pukTMBHa* cTawa. OHa ce p[parbe KOpUCTU Kao
maTpuua nponagawa y MapkoBrseBoM npouecy
oanyvyunBaHa.

3a npumeHy MapkoBrbeBOr npoueca oanyynBama
npuMereHe Cy MHTepBeHLMje, Ymje ce ednKacHOCTU
M TPOLUKOBM MO M2 MOBPLUMHE MOCTa NpuKasaHe y
Tabenu 2. EdpmkacHoCcTM Mepa, NpukasaHe y Tabenu
2, cy y carnacHocTu ca UCKyCcTBUMa y CBeTYy , AOK Cy
TPOLWKOBM KaunbpupaHu, Takofe npema CBETCKUM
uckyctsuma [10], y3 yBaxaBare pasnuka y ueHama
paga u matepujana y Cpbuju y ogHoCy Ha CBeTCKe
ueHe npema cnegehem mnspasy:

PPPg,
PPRUsa

C=06+04- (10)

rae cy:

PPPsr naputeT kynoBHe Mohu y Cpbuju n PPPysa —
napuTteT KyrnoBHe Mmohu y CjeaurteHuMm AMepuyKuM
OpxaBama. Takohe je ycBojeHO fOa MaTepujan
yyecTByje y YKynHoj ueHmn ca 60%, a pagHa cHara ca
40%.
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Tabela2.  [pernen mepa ca ogrosapajyhum
eh1KacHOCTMA 1 TPOLLKOBUMA

OueHa WnTepaeHuuja EdmkacHocT Tpo-wkoBu
MocTa 1 2 3 €/ m?
3 [Tonpaska 0.60 | 0.30 | 0.10 280
CaHaumja 0.90 | 0.10 | 0.00 400
4 CaHaumja 0.85 | 0.15 | 0.00 480
Pexabunutaumja | 0.98 | 0.02 | 0.00 680
CaHauuja 0.00 | 085 | 0.15 540
5 Pexabunutaumja | 0.98 | 0.02 | 0.00 800
3ameHa 1.00 | 0.00 | 0.00 960
6 Pexabunutauuja | 0.00 | 0.98 | 0.02 800
3ameHa 1.00 | 0.00 | 0.00 1120

MpumeHoM nuHeapHor nporpama ogpehyje ce
OyropovHa onTumanHa nonvTuKa ogdpxaBaka Koja
ce cacToju y Tome ga ce npu ,OUKTMBHO]“ OLEHMN
MocTa 5 u3BpwM caHauumja AOK ce MOCT He cMme
HanasuT y OMacHOM CTaky Te je HeonxogHa
3ameHa. [pyM Tome Cy roguvlikbu TPOLLKOBU OBaKBe
nonutnke nsHoce 15.61€/m2,

Ha Cnuum 5a). ce yoyaBa ce ga ce npu Oyropo4Hoj
NMPUMEHN EKOHOMCKM ONnTUManHe nofnvTuKe Beoma
Benuka noepwuHa wmoctoBa (32%) Hamasu vy
LJI0WeM” CcTamwy, LWTO je 3a O4YeKkMBaTu MOowTo Cce
WHTEpPBEHUMNja npeayaMMma TeK y ,Bpno nowem’
cTawy. [a 6u ce mpoueHWnu roauLibN TPOLLKOBU
YKOJIMKO Ce Kao YCNOB NOCTaBu Ada ce AYropoYHO He
cMe HanasuTu Buwe og 5% (unm 10%) MOCTOBCKMX
MoBpLUWHA, cnpoBedeH je MapkoBrbeB npolec
ofnyymBaka Cca OBako [JodaTuM  YCIOBOM.
PesyntaTtu cy npukasanu Ha Cnvum 56). u 5y).
Moguwkn TpowkoBu, nog ycnosom Aa ce 10%
MOBPLUMHA Hanasu y ctawuma ,Jowe* n ,Bpno nowe”
nsHoce 16.07 €/m?, ook onTUMarnHa nonuTuka y oBoM
Ccnyyvajy Hanaxe ga ce npuMmeknyje caHauuja u Ha
28% MOCTOBCKMX MOBpLUMHA KOje Cce Hanase y cTawy
Jowe” (nopen caHaumje Ha CBMM MOBPLUMHEMA KOje
Cy y cTawy ,Bprio nowe*). foavwHu TpoLKoBY, nog
ycrioBoM Jda ce camo 5% noBplMHA Hanasu y
cTawbmma Jowe” 1 ,Bpro note” nsHoce 16.16 €m?,
OOK onTyMarHa nonuTuka y OBOM Cryyajy Hanaxe ga
ce rnpumewyje caHauvja M Ha 66% MOCTOBCKMUX
MOBpLUMHA KOje Ce Harase y CTawy ,Jowe* (nopea
caHaumje Ha CBUM MOBpLUMHAMA KOje CYy Yy CTamwy
,Bprio nowe”). Ha Crnvum 5. npukasaHe cy wu
oproeapajyhe ouvekvnBaHe ,OMKTUBHE® Krlace CTakba.
MpukasaHn npumep unyctpyje ynotpeby AONyHCKMX
ycrnoBa y BuAy MOCTaBIbEHMX MNpobaAdMNIUCTUYKNX
orpaHunyersa. Kako ce 13 oBor npMmepa MoXe youuTu
penaTMBHO Maro noeehare roguwiHbmMx TPOLLKOBA No
m? MOBpLUMHE MOCTa MOCTMXE ce 3HaTHO borbe
CBEYKYMNHO CTakbe MocToBa. Tpeba mehyTtum, numatun y
BMOY Oa je NOBpLUMHA NOA MOCTOBMMA OKO MWIMOH
m? , WTO 3Ha4M ga 61 ce NOCTUINO CTake Ha Crvum
5y)., NoTpebHO je roguwke W3ABOUTM OKO Morna
MUNMOHA eypa BWWIE HEro ako Cce KopucTu
onTumanHa nonutuka - Cnuka 5a). (Noa Kojum ce oko
40% noBpLUMHE Harnasu y foLeM UM BeoMa NoLLEM
cTamy).

EES

Bpao nowe

Dofpo Npuneat/sipo  HenoBokHo Nowe OnacHo
at

1% 0%
Onacmo

MNpuxsatenso  Henooorsko JNowe Bpno nowe

Aobpo
7]

% 0%
Bpno nowe

Onacxo

Aobpo

Cnlvuca 5.

Mprxparmusn  HenosoreHo Nowe

loguwka pacnogena nospLUKMHa MOCTOBA Mo
CTakuma npu NnpuMeHun onpeheHe onTumarnHe

NonuTUKe:

a — 110 OCHOBY TPOLLIKOBA;

6 -y3 ycnos Aa 10% moctosa 6yzae y noluem 1 Beoma oLLEM CTatby;
y- y3 ycnoB a 5% moctoBa by/ae y noLuem 1 Beoma OLLEM CTakby

4.3. MporHo3a noTpebHux cpencraBa 3a 2015.
roouHy

MapkoBrbeB  npouec  oanyyuBawa  ogpehyje
OYyropoYHy ONTUMarHy MoNUTKKY Koja He 3aBUCK 04
noyeTHor ctawa. To 3Haum ga he, 6e3 obG3upa y
KakBOM Ce CTawy MOCTOBM TPEHYTHO Hanase,
AocnegHoOM MPMMEHOM Te MONuTMKe pacrnogena no
knacama cTtawa 6uTu ctabunHa HaKoH W3BECHOr
Opoja roguHa ca  MUHWManNHUM  FOOULLHUM
TpowkoBuma. MehyTnm, yKONMKO ce NOYETHO CTakbe,
y nocmaTtpaHom cnydajy y Tekyhoj 2015. roguHu,
3HATHO pasnukyje o4 onTMMarHor cTabunHor ctawa
noyeTak npumeHe oBako ofpefeHe onTumarnHe
nonutuke he wusnckMBaTU 3HaTHa MartepwujanHa
cpeacTsa.
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CHexana Mawoswuh, Page XajouH

3a npoueHy cpeacTtaBa NoTpebHMX 3a oapKaBake
MOCTOBa NOTPeBHO je yCTaHOBUTK CTake MOCTOBA Y
Tekyhoj roguvHu. Kako ce CTBapHO cTawe MoXe
yCTaHOBWTU HOBUM Mperneaom (Wro Takohe 3axTeBa
3HaTHa dmMHaHCcHjcka cpeacTBa, ¢ 003MpoM Ha 6poj
MocToBa), Moryhe je Ha OCHOBY mnocregser
npernega n matpuvua npenasa MapkoBr-eBor faHua
(kako je TO onucaHo y NPETXOOHOM TEKCTY),
NPOUEHUTU CcTake MocToBa Yy Tekyhoj roanHum —
Cnuka 3.

Tpeba, mehytum, nmatu y BMay Oa je krnaca crama
MocTa npukaszaHa Ha Cnvum 3. ogpeheHa npema
CTaky Hajnowwjer Hoceher enemeHTa Te je, umajyhu
y BUAY Aa Cy TPOLLKOBW MHTEpPBEHLMja Ha NojeANHUM
rpynama enemeHaTa HeyjegHadeHu, yBegeHa je
,PUKTMBHA® Kraca cTawa, onucaHa u3pasom (9),
kako 6um ce onTumuzaumja cnpoBerna no m?2
MOCTOBCKE NOBPLUMHE.

CBakoM MOCTY, CXOOHO H-€roBoj ,pMKTUBHO} Knacu
cTata YyTBpHEHOj Ha nocnegwem nperneay,
npuapyXxyje ce HeroBa MnOBpLIMHA Kako 6u ce
ogpeavna npojekuvja pacnogene ,OUKTUBHMX®
Knaca crtawa no nosplwwmHama 3a 2015. roguHy.
PesyntaTtu cy npukasaHm Ha Cnwum 6. PasamaTpa ce
YKynHO 2751 MOCTOBa  YKyNnHe  MOBpPLUMHE
1,011,319.6 m2,

(531327007 )

Aofipo MNpussatiuen  HenososHo Nowe OnacHo

Bpno nowe

Cnuka 6. [pojekumja cTara noBpLumHa mocToBa y Cpbuju 3a

2015

YouaBa ce 3HadajHa pasnuka mehy pacnogenama
npukasaHnm Ha Cnvum 5a)., Koja ce [yropovHo
[OCTWXe NoA eKOHOMCKU ONTUMAanHOM NOMMTUKOM, U
pacnogene Ha Cnuum 6., Koja npeacTaBba
nporHo3y ctawa y 2015. roamHu (CTBapHO cTake ce
MOXe YCTaHOBWUTM TeK Ha npernegy). OBa pasnuka
pe3ynTtyje notpebomMm 3a BEenMKUM (UHAHCUCKUM
cpeacTBMMa y MpBOj FOAMHU MPUMEHE ONTUMarnHe
NoONUTUKe.

YKynHa noBpLUMHa Ha MOCTOBMMA 3a KOje Ce OYeKYjy
na 6ypy y crtamwy ,OnacHo” 2015. roguHe u3HOCK
35,805.0m2. Ykonuko ce npeay3me Mepa 3aMeHe TO
6u 3axteBano 6yuyer og 40 mwunuoHa € 2015.
roauHe.

YKOMMKO Ce jolW M Ha CBe MOCTOBE KOjU CYy Y BpIio
nowem crawy (CTawy 5) npumMeHn caHauuja
(noBpwmrHa of 187,591.0 m2), To 3axTeBa AoAaTHUX
100 munuoHa €. HakoH Tora roauviikby TPOLLKOBM
ofpxaBawa Ce 3HaTHO cMmawyjy Texehun ka
ctabunHoj BpegHoctn of 15.8 munuoHa €, wTo je
oko 1.56% ykynHe BpegHOCTM OPYMCKUX MOCTOBaA Yy
peny6nvun Cpbuju (ycBojeHO [f[a je MoHeTapHa
BpeaHocT m? mocta 1000 €).

PexabvunuTtaumja MoCTOBa KOju ce Hamnase y cTawy
,LOnacHo“ 3axteBana 6um 28 munmoHa € 2015.
roauHe. NocnegnyHo, Kako HUCY MpUMEH-eHe Mepe
caHauuje Ha OHMM MOCTOBMMa KOjU Ce Hanase y
BPO foweM cTawy (cTawy 5), y HapegHoj, 2016.
roAVHM O4YeKkMBaHa MOBpLIMHA NO4 MOCTOBUMA Y
onacHoM cTamy (cTawy 6) 6u nsHocuna 4,750.6 m2.
CtabunHo ctawe OBakBe MOMMTUKE NPMKA3aHo je Ha
Cnuun 7. YoyaBa ce ga ce cnpoBofjewem oOBe
NnonuTKe ofpkaBaka CBake roguHe ovekyje Aa OKo
1.32% noBpLunHe Nog MocToBuma byae y ,onacHom*
cTawy. HapaBHO ga cy u roguilikby TPOLLKOBM Mahsu
1 nsHoce 10.6€/m2 mocra.

T4t 14,850,

(.01

Jofpa Npuxaatmuen HenoanmkHo fNowe Onacko

Bpno nowe

Cnuka 7. Tloguwka pacnogena noBpLUMHa MOCTOBA MO
CTarbuma npu pexabunurauuju kag ce MocT Hahe y
CTary onacHo (Tpotukosw 10.6€/m2 mocta)

Mako oBakBa nonutuka pJenyje npvMamibuBo ca
acnekta cmareHa TPOLUKOBA, Ca CIIMKE CE MOXe
yountn ga ce npeko 50% noBpwwuHe Hanasu y
BEeOMa JfolWeM CTawy, [OOK MOoCTojake CTamwa
,OMaCHO" 3axTeBa AeTarbHUjy MPOLUEHy pu3uka, LWTO
je nsnasm u3 oksmpa oBor paga.
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5. 3AKIbYYAK

Y pagy je npearnoxeHa u, Kpo3 HYMEPUYKM NpUMep,
npuvkasaHa MoryhHocT npumeHa MapkoBrbeBor
npoueca opgnyynmBawa 3a u3bop onTMmanHe

nonvTuKe ogpxaearwa mocTtoBa y Cpbuju.

3a dopmupare MaTpuua npenasa y mogeny
MapkoBrbeBOr naHua 3a nponagawe enemMeHarta
MocTa ynoTpebrbeHn Ccy nogjauu O CcTakbuma
ernemMeHarta MOCTOBa MNpuv nocneawem nperneny Koju
ce Hanase y basn nopgataka o moctoBuma. OBwu
nogaumn ocnvkasajy npakcy ynpasrbaka MOCTOBUMA
y Cpbuju y ycnosnma HeagekBaTHUX (PUHAHCUCKUX
cpeacTtaBa 3a nperneg u ogpxasake MOCTOBA Yy
nepuvogy 1990-2008. roguHe. MNocneanyHo
HeafekBaTHO oOJpXaBawe pe3ynTupano je Beoma
nowum crtakem MoctoBa y Cpbuju. Kako ce
3HayajaH Opoj enemeHata MOCTOBa Hamnasu y BpJio
noweM CcTawy, LWTO yrNaBHOM HUje cnyyaj ca
6a3ama nogataka koje ce mory Hahu y nutepaTypw,
nogaumn u3 6base nogataka cy 6unun Beoma KOPUCHU y
CBPXy pas3Boja NpeanoxeHor mogena nponagama.
Ha ocHoBy Tako dopmwupaHor mogena moryhe je
HanpaBUTW NPOrHO3y CTawa MOjeAMHUX ernemMeHaTa
MOCTa, WM 4YMTaBOr MOCTa Kako je TO y pagy u
npukasaHo. Mmajyhu y Buay ga nporHosa 6yayher
CTaka MoOCcTOoBa Huje cama cebu cBpxa, Beh
npeacTaBrba HEONXOAHO NonasuvwTe 3a MraHupawe
ofpXaBara M MNoTpebHWX cpeactaBa, y pagy je
npvkasaH MapKkoBrbeB nNpoLec oanyymBaka nomohy
Kora je ogpefjeHa onTumana AyropovHa MnonuTuvka.
3a npumeHy MapkoBrbeBor npoueca OanyymBaka
HEeornxoaHo je yCTaHOBUTU edomkacHOCTH
NpMMEeHEeHNX Mepa ogpxaBaka, anu U TPOLUKOBa
Koju opgrosapajy Tum Mepama. 3a wunycTpauujy
caMor nocTynka, y pagy Cy YCBOjeHe BpegHoCTu
0BMX napameTtapa Ha 6a3n mckyctaesa u3 cBeTa y3
Kanubpucarwe TPOLIKOBa Yy CKragy ca naputeTom
KynoBHe mohu y Cpbuju. Tpeba wuctahm pga cy
notpebHa cpefcTaBa npukasaHa y pagy ogpeheHa
Ha OCHOBY MofaTaka ca NPeTXOA4HUX 3anuca, a Kako
6a3a Huje axxypupaHa, Te pe3dyntarte Tpeba y3eTu ca
pes3epBOM.

Ha ocHoBy pesyntata npukasaHux y OBOM pagy
npeanoxe ce npumeHa MapkoBrbeBux npoueca y
UMby fAarber passoja cucTemMa ynpasrbaka
mocToBa y Cpbuju. VcTpaxumBare y OKBUPY OBOrF
pagja ykasyje Ha pgarbe Kopake Koju 6u omoryhunm
peanHujy npoueHy YKynHWx noTpebHux cpeacrasa
3a oapaBake MOCTOBA:

. A>Kypl/|paH>e 0ase nogaTtaka 0 MOCTOBUMA;

e CuctemaTtcko npahewe TpOLWKOBa  CIANYHUX
WHTepBaHUMja uM3BedeHMX Ha  noctojehum
objekTnma.

3AXBAINMHULA

OBaj pag npeactaBrba pesyntaTe Yy  OKBUPY
UCTpaxusara MnpojekTa TexHomnowkor passoja - TR
36002 nog HasueoM: ,,[MlnaHvpare M ynpaBrbak-e
caobpahajeM 1 KOMyHMKaumjama npumeHom meToaa

payyHapcke UMHTenureHuuje", dQuHaHcupaH of
ctpaHe MwuHucTapcTBa NpocBeTe, Hayke H
TexHonowkor passoja Peny6nvke Cpbuije.

Aytopn Takohe wu3paxaBajy 3axBanHOCT Ha

nogpwium JI MNytesn Cpbuje, dupekTopy cektopa 3a
yrnpaBrbayko nHopmaLmoHe cucteme y caobpahajy
3. Mewoswuhy, Ha npyxawy yBuaa y nogatke u3
noctojehe base nogataka o MocTOBMMA KOjU CY
6unun HeonxogHu 3a oBaj pag. MNocebHo xenumo aa
ce 3axBanumo rocnoaunHy M. BerboBuhy n nokojHOM
rocnoguHy [. Bebuhy Ha pasmMeHu CTpy4HUX W
NpakTUYHMX WUCKyCcTaBa Yy Be3u ca WMHChekuujama u
oapxaBareM MmocToBa y Cpouju.
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N3rPAABLA NYTA HA NTIABUITHUM U
HECTABUJITHAM TEPEHUMA

Mp Bnapgeta ByjaHuh, gaunn.uHx.reon.

CTtpy4Hu pag
Pe3ume: Onwme je no3Hamo, Oa Ha mnpocmopy
buswe Jyeocnasuje (a u y ceemy yonwme), uma
MHO20 Jf1abunHux U HecmabusnHux mepeHa, Koje
Kapakmepuwy rojage Kiusuwima, 0OpOoHU U OCunarsa,
pasnuyumux AumeH3uja, MexaHu3ama u
uHmeHsumema. Oege rojage ce jaerbajy, Kako y
rnnaHUHCKUM, mako u y 6pdosumum, na u y 6razo
3amanacaHuMm mepeHuma. 3HamaH 6poj Hawux
caspeMeHUX rlymeea, 036UrbHO je y2pOXeH, UM MOXe
bumu yepoxxeH, osum rojasama. 3602 moea, epadHa
nymHux caobpahajHuya Ha nabusniHuM, o20moeo
Hecma-bunHUM  mepeHuma, 3axmesa  ocebHy
aHarnusy, y CMUcIly npagospeMeHUX rpero3Hasara u
OomKpugarba Kapakmepucmuka osux rojasa, 0a bu ce
Moasie ucme caHupamu, payuoHarHUM a CugypHUM
peweruma.
KrbyuHe peuwm: ycriosu uszpadmwe nyma, nabusiHu u
HecmabusiHu mepeHu

ROAD CONSTRUCTION ON LABILE AND
UNSTABLE TERRAINS

Vladeta Vujani¢, M.Sc. B.Sc. GE

Professional paper
Abstract: It is well known that on the territory of
former Yugoslavia (and in the world in general) there
are lot of labile and unstable terrains, which are
featuring the appearance of landslides, slumps and
crumbling of differing dimensions, mechanisms and
intensity. These occurrences appear, either in
mountainous or hilly terrains, and even in slightly
rolling terrains. Considerable number of our modern
roads is seriously imperiled, or might be jeopardized
by these occurrences, For that reason, the
construction of road transport facilities, particularly
on unstable terrains, requires special analysis, in a
sense of timely identification and discovery of the
characteristics of these occurrences, in order to
pursue to the repairs with rational and safe
solutions.
Key words: road construction conditions, labile and
unstable terrains.

1. YBOMO - NOCTABKA NMPOBJIEMA

JedaH of Krby4yHMX npobrnemMa npu UCTpaxuBaky
TepeHa 3a MpojekToBawe W u3rpagwy MYTHUX
cao6pahajHMua (ka0  nuHWjcknx  objekara),
npeacTaBrbajy nabunHm n Hectabunhum TepeHn. OBo
nocebHo, ¢ 0631MPOM Ha HUXOBO pacnpocTMpare Ha
npoctopy 6uswe CPJ n y cBeTy yonwTe, BE3aHO 3a
nojaee, Hapo4uTO TepuujapHUX (HEoreHux), amm wu
CTapujux Hacnara, Kako Yy MMaHUHCKUM, Tako U y

6pooBuTuM, na wn camo 6Gnaro 3atanacaHum
nogpyyjuma y kKojuma je, Mawe unu Buwe,
3acTynrbeHa riMHeHa KoMmnoHeHTa. Hajuyewhe cy 10
rMuHe W nanopw, Koju ce KaTkad, CMekyjy ca
NeckoBMMa, NMOKPMBEHW KBapTapHUM Mokpusadvem. Y
NpUCYCTBY BOAE, OBaKBE CTEHE MOANEXY MPOMEHU
hm3MYKOr CTaka — rycTUHe, OOHOCHO MOPO3HOCTY U
KOHCUCTEHUMje, a caMuM TUM, MPOrPECMBHOM
CMarehy OTnopHUx cBojctaBa. [lpu octanum
HEenoBOSbHMM OKOMHOCTUMA, Kao LUTO CYy NMPOCTOPHU
nonoxaj CTeHe, yknarwame pacTpecuTor nokpmeaya,
Buno HeagekBaTHUM WHXEHEPCKUM pagoBMMa MIn
NPMPOOHOM €po3ujoM, 3aTUM, CMOSbHU Ha npumep,
OVHaMWYKL yTUUaj Wi Opyro, MoXe fa HacTynu
Knxere, Tevekwe, ogpoHaBake, OCuname, 1 Ccrl..

Cpbujy n 3emrbe y pervoHy (B m X n XpsaTtcky),
noroguo je y anpuny u majy 2014.rog. cHaxaH
UMKNOH ,Tamapa“, wu3asaBwm KatacTpocdanHe
nonnase 1 Benvke 1 6pojHe HecTabMNHOCTU TepeHa
(npeko 2000, BehuX u MamWX: KNUM3WLWWITA, OAPOHA,
TeuMwTa W JPYrMx HecTabunHOCTM TepeHa),
Npoy3pokyjyhn Ibyacke XpTBe W OFPOMHE LITETE U
npobneme y XMBOTHOj cpeauHn. Bnenukn 6poj
MaTepujarnHux WTeTa HacTao nog yTuuajeM LMKIIoHa
,lamapa“, Be3aH je 3a nojaBe HeCcTabuUHOCTM TepeHa,
Kkoje cy pgQoBene [o yHuWTewa, owTeherwa wu
oHemoryhune kopuwhene caobpahajHux, NpuBpeaHnX
N uHApPacTpykTypHux objekata. O pasmepama
porahaja n wrtetama, u3asBaHVM OBUM LMKITOHOM,
MorotoBao Ha JpxaBHuM nyteBuma Cpbuje, Owuhe
BULLIE peyn y ApyroM pagy.

Y npoTteknum deueHujama, a nocebHO oBe roauHe,
cy Ounu norogHn ycnoswu (nojaBe reosoOLIKUX
CTUXvja, n3asBaHe eKCTpeMHMM najaBuHama) 3a
akTuBupawe OpojHux knuauwTa  (HapouuTo Y
MocasuHu, [Mopgpuwy, [MogyHaerby, [lomopasrby,
Tumoukoj Kpajunn, a nocebHo y Lymaguju) u
ogpoHa. Benvka knuauwTta, HacTana npe Buwe of
jeQHor Beka, akTMBHA €y M AaHac. Y NpoLunocTu cy
perucTpoBaHn TakBu  Mepuogn:  YeTpaeceTux,
LwesgeceTux, cegamaeceTmx n ocamgeceTmx rogmHa
npownor Beka. [akne, nNo npaBuiy ce KMXeha
obHaBmbajy y MHeTpBanuma of AeceT A0 ABadeceT
roavHa, (1941/2, 1951,1963.). HapouuTto je Guna
kapaktepuctnuyHa 2005. n 2006. rogmHa, kaga cy
KMM3nwTa 3axeaTuna, npakTu4yHo, ueno 6packo
nnaHuMHcko nogpyyje Cpbuje, HaHocehu Benuke
wrete wn OUTHO omeTajyhm  dyHKUMOHMCaHEe
pasnMYUTUX NPUBPEAHMX aKTUBHOCTH.

Marpagwa nuHmjcknx (npe ceera nyTHUX) objekaTa
Ha nabunHMM, a MnoroToBy Ha HeCcTabuUIHUM
TepeHuma, 3axTeBa nocebHy aHanusy jep he,
YKONUKO ce He npenysmy ogroBapajyhe mepe, npe
UNU KacHuwje HacTynutu aedopmauvje TepeHa u
objekta Ha temy. Y TOM crniyyajy moxe gohu go
OeNMMUYHOr UNU MOTNYHOr npekuaa (oABujama)
caobpahaja, kora no npasuny, npate OrpomMHe
martepujanHe LiTeTe, @ He PeTKO 1 FbyACKe XKpTBe.
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[a 6n ce 10 n3berno, noTpebHoO je NpaBoOBpPeMeHO
OTKPUTU HecTabunHe n nabunHe TepeHe.

lWWrta je HectabunaH TepeH? 3a pasnuky oA
cTabunHor TepeHa MNOCTOjaHWX CcBojcTaBa — Y
pasmepama nocmaTtparma Yy T[eoTexHuun  —
HecTabunaH TepeH cam op cebe mewa rpafly u

persedd.

Nabunan TepeH, je npuBuMaHO cTabunaH y
noctojehnm ycnosuma, anu My ogpeheHe npomeHe
HanoHa (ycnea ocuunauvje HUMBOA  U3[aHW,
3emrbOTpeca, 3aceuawa, Hacunawa), Mory
HapyLWwuTU paBHOTEXY, U AOBECTU A0 BUASBUBUX
nojaBa pedopmaumja perbecpa u came Herose
rpafe. Y Taksum cryyajeBUMa Huje [OOBOSbHO
06aBUTK UCTpaxmBara (yoOuuajeHe), ycke 30He OKO
npojektoBaHe Tpace, Beh Tpeba obyxBaTtuth 3HATHO
lWMpe noapyyje cagejctBa TepeHa W BeLuTaykor
objekTa. Y m3BecHUM cryyajeBnma 1o he 3axteBaTu
n3yvaBare Y/MTaBe KOHCTPYKUMje TepHa OO HeHOr
Bpxa, Tj. BOOAOAENHUUe, A0 AHa BOAOTOKa (HajHwke
KOTe, crivka 1).

MpBe nopgatke O cCTabWUNHOCTM TepeHa MpPOjeKTaHT
MOXe [0OUTM W3 npernegHe reoTexHUYKe KapTe
CTabunHocTM TepeHa — KapTe pu3MKa nojase
HecTabunHocTn. Ha oBMM kapTama ce nocnegHunx
rognHa gocrta pagu.

MOCTOJERM MYT
Beorpap - ObpeHoBal,

@

Terenpa: 1) meno knusuwma, 2) enuHe U NECKOBU NOHMCKe CMapocmu - 30Ha
pacnadarba, 3) nanopu U efuHe nNaHOHCKe cmapocmu - MoHomumu, 4)
npednocmassbeHa Hajoybrba KiusHa nospuwuHa

Cnuka 1.  lllemamcku npecek KOHCMpYKUUje mepeHa Knusuwma

»ly6oko«

MowTo ce crabunHOCT TepeHa MpoLekyje Mpeko
Kapaktepa W BenuuuHe Herose pedopmaumje y
ogpeheHnM ycnosuma unu Yewhe, nNpeko ogHoca
aKTVBHUX CuMa W cuna oTtnopa y nabwunHoj macu
(dpakTopa curypHocTu), pasmoTpuhemMo npBo y3poke
nojaBa HecTabWUIIHOCTWU, Tj. YMHMOLIE KOjU MOTY
OOBECTU [0 aKTUBUpawa npoueca, a MoToM OHe
Koju ra cmupyjy. Ha kpajy he ce ykasatu Ha
MoOryhHoCT nposohela caBpeMeHor nyta y OBWUM
ycrnosmma.

2. WUTA JE KOHCTPYKUWUJA TEPEHA

Mefy MHOrMM uuHVoOUMMa, KOjU Cy Of 3Hayaja 3a
CTabunHOCT TepeHa, KOHCTPYKLUja TepeHa je o CBoM
Kapaktepy HajouTHWja (jeouHM HeonxodaH), u y
nopefewy ca BEKOM Tpajaka BeLuTavykor objekTa,
penaTtuBHO CTabunHu YnHunay, (NpegycrnoB 3a nojaBy
aedopmauuyja).

OHa moxe ga uma 3a nocregvuy noMepara Benmkmx
pasmepa, n 6e3 yrtuuaja octanux udmHunaua. Ceaku
ApYrY YvHWnay je, o4 3HaTHO Maker 3aHauvaja 3a
CTabunHoCT TepeHa, M He Mopa, yBek, ma Oyae
npucyTtaH. YBoheweM nojma KOHCTpyKUUje TepeHa,
omoryheHo je npMpoaHO rpynucawe HectabunHmx
1 noTeHumjanHo (nabunHux) HectabunHMx TepeHa no
CYWITUHCKOj KapakTepucTULU, U CTBOPEHUX
OCHOBa 3a pa3pafy oarosapajyhe MeToamke HMxoBor
UCTpaxuBama, npeasuiara 1 yCcnewwHor caHnpama.

Dakne, CIMNYHO BELUTAuKOj, nog nojmMom
,»KOHCTpPYyKUMja“ TepeHa, nogpasymeBamMmo ofpeheHu
pacnopes NpUPOSHNX cpeavHa (aHanorHo
efleMeHTMa, OHOCHO CKIIOMOBMMA Y BeLUTayKoj
KOHCTPYKUMjW), pa3fUYMTUX MEXaHMYKUX OCOOMHA,
Koje ce y CTaTM4KOM CMUCIY MnOHalajy Kao
uenuHa. KoHCTpykuuje  TepeHa  mory — 6utu
pasnuuuTor cactaBa CTabUITHOCTH, LLUTO j€ HMXOBA
CYLUTUHCKA KapaKTepucTuKa.

CpeovMHa Kao OCHOBHM eJleMeHT KOHCTpyKuuje
TepeHa, cacToju ce o4 CTEHCKMX Maca, koje umajy
McTe WU CrNYHe MexaHudke ocobuHe. CpeguHe
ce pas3nukyjy mefly cobom, camo Mo MexaHU4knm
ocobuHama. MexaHnyke ocobuHe cy ypoheHe (cBe
OHe ocobuHe koje je cTeHCcka maca 3agobuna go
c¢opmupara gaHalwbe TEPEHCKe KOHCTpPyKUuje),
unm crevyeHe (CBe OHe OcobWHe, KOje je CTeHcKa Maca
3agobuna noa AejCTBOM CMOJSbHUX YMHMIMAUA, O
BpeMeHa kaga je 3aBpweHo cpopmMupame
KOHCTPYKLWje TepeHa, Na cBe A0 AaHac).

KoHcTpykuuja TepeHa, Mmoxe ga Oyge cactaBrbeHa
of jemHe wnu ABe, pehle BUwe cpeauHa, Koje ce
MO MeXaHM4yKOM MoHawawy, O6uTHO MeRycobHo
pa3nukyjy. 3aBucHO of npupoge fedopMucama,
Koja npeoBnafllyje npu HajsepoBaTHUjEM CTakby
HanoHa y TepeHy (c1>c2>03), cpeauHe Mory ga ce
(npema J. MNepuh, J. WyTtuh, [l. BoxxeHosuh), nogene
Ha cnegehyn HauyvH: MNAacTUYHe  cpeauHe,
njacTM4yHe Q[0 KBa3uM  MiacTuyHe, KBasu
nJlacTU4YHe M KpTe cpeauHe.

MnacTMyHa [0 KBasu nnacTuyHa cpeguHa je
u3gBojeHa y noceBHy rpyny, M ogHOCM ce Ha
cpeauHe wuarpafeHe of CTeHCKMX Maca (necka,
WrbyHKa, ApobuHe U1 cn.), Koje Yy nornegy
npupoge aedopmucarsa, YMHe npenas, uamehy
MAACTUYHMX U KBA3W NNacTUYHUX CpeamHa.

3. Y3POUU KIMUXKEHA N YMNHUOLIU KOJUN UX
CMNPEYABAJY

NabwnHy, oOHOCHO HecTabwrnHW TepeHu oanuKYjy ce,
no npaswuny, oapefeHoOM FIUTONOLLKOM rpahoM Y Kojoj
Ce CMekyjy CTEeHCke Mace W3pasuTo pasnuymuTor
cTeneHa Be3aHoCTU, u3ndKor ctawa, gedopmadu-
FTHOCTW, OOHOCHO 4BpCTOhe (cnuka 2).
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Jlezenda: (1) nnacmuuHe cpeduHe; (2) ksasuniacmuyHe cpeduHe; (3) nmacmuyke 00
KeasuniacmuyHe cpOuHe; (4) kpyme - kpme cpeduHe; (X) eucuHa npupodHe
KOHCMPYKUUje mepeHa; (X1,X2,X3) 8ucuHa odzogapajyfux npupodHux cpedurHa

Cnuka 2. KapakmepucmuyHu modenu (nomeHyujasnHo)
HecmabunHux npupodHUX cmMpykmypa y mepeHy (a, b
i ¢) y Haeuby, OomuHupajy Me3030jcke u cmapuje
cmeHcke mace; (d i e) y penamusHo XOpU3oHManHoM
00HOCY Cy mepyujapHe CMeHCKe Mace;

TakBn cy, Ha npumep, ybpaHu TepeHn [uHapuaa
kojuma nge JagpaHcka maructpana. Buwe pgenose
OBWX TepeHa rpaZe HaBy4YeHV Me3030jCKu Kpeyrauw,
ontepehyjyhm aprunute wnn ¢nuwHe Hacnare, y
bNxoBoj noanHn (cnuka 3). [lpupoga nojaBe
HecTabuNHOCTM YCMOBIbEHA je OBakBMM OOHOCOM
CTEHCKMX Maca u perbecomM TepeHa.

Perbed je nocneguua crneundumyHMx ycrnosa
cdopMmu-paba  TOKOM KBapTapa, n3asBaHmXx
KMMMaTCKUM MpOMEHamMa y ropHseM MNNencToueHy —
Bupmy (og naneonuta - Ha oamo!). Taga cy y
Hajpehem peny EBpone, nepurnauujaHn KimmaTtcku
yCcrnoBu (CMewW-Bawe XragHe W Tonne  Kiume
negeHux  un  MmefynegeHux  goba)  omoryhunm
MEeXaHMYKO, a MOTOM N XeMUJCKO pa3apare CTEHCKNX
maca (CaCO2), a ocuunaumje HMBOa Mopa U pedHa
epo3vja, Yybps3aBane —  ofHoOcune,  OOHOCHO
npemeluTane, nabunHe nosplnHcke mace (paleosoil
). To je HapouuTo Wu3paxeHO Y HajMnahuwm,
TepuuvjapHMM Hacnarama y Kojum je, u oo 15 m gebena
30Ha pacna-gamwa (weathering zone) — pasBujeHa y
»CrojeBumMa«  napanenHom TepeHy (crmka  4),
npesacvheHa BOAOM Mocrie OTanawa negeHnx counsa
(ice lenses), bykBanHo »Tekna« HaHwke (solifluction).
Ha Taj HauuH (no npaBwuny), Ccy HacTana KnusuwTa —
Kao nojaBe, Koje MNpeacTaBrbajy MaHudecTauunjy
npemewTawka MaTe-pyjana, na je aHanusa
KapakTepa v Benu4uHe, TOr NpemeLlTama, Kiby4Ha
3a objaleHe U aKTUBHOCTU OBaKBMUX NojaBa.

Hajgehn 6poj knuauwTa Koja ce jaBrbajy npu
n3Bohemy UHXEeHEepCKMX pagoBa y OBUM TepeHuMa
Kog Hac, wu y cpeawoj Esponu yonuwrte,
npeacTaBrbajy peaktuBupaHa (reactivated) crapa —
yMmupeHa (quiscent !) unu npMBpeMeHO yMupeHa
KNu3unwiTa.

NSHA MAGISTRALA

—— JADRA

Jlezenda: (1) nadurcka dpobuna; (2) mepuujapHu coriuw; (3) Mesosojcku Kpeurbayy; (4)
nodsemHa akymynauyuja eéode; (5) 30He UHMeH3usHO ybpaHe u OeghopmucaHe
nuwHux cedumeHama; (6) 30He UHMEH3UBHO ucnyyanux u AeghopmucaHux
Kpeurbaka; (7) ycsojeHe epaHuue usmelly HecmabunHux u cmaburnHux denosa
mepeHa

Cnuka 3. [eomexHuyku npecek mepeHa y bnusuHu bydge Ha
obanu mopa (Moden a)

IlezeHda: (1) 30Ha Mpeuya — anuHogUMU enysujym; (2) 30Ha cumHux 6r10Kko8a;
(3) 30Ha KpynHux b6rokoga;, (0) enuHosumu denysujym; (X) eucuHa
KOHCMPYKUUje mepeHa

Cnuka 4. Llixemamcku usened KOHCMpyKuuje mepexa ca nomnyHo
pa3gujeHoM 30HOM pacnadatba

TakBa KknM3uwWTa cy, Ay obana Hekagawmer
MaHoHcKor Mopa, HapounTo Ayx peka Case n [lyHaBa
Kao M HUXOBMX NPUTOKA, U Y je3epckMM KOTNMHama
OwHapuoa, Kapnato - bankaHuga v gpyrux, crivdHe
nuTtonowke rpahe  wuctopuje  opmupara u
caBpeMeHuX reoguHamMuU4ikux ycnosa (neotektonika

.

Wako, npoctop OwuBwe CPJ obunyje OpojHuM
KMU3nwTMmMa, MMa UX Ha [JeceTuHe Xurbaaa,
aKTUBHUX KAaO W  YMUPEHUX (YEeCTO  CKIOHMX

MOHOBHOM aKTUBMpaky), noacetuhemo ce Ha Heka
of HMX, OOPO Mo3HaTa Halloj CTPY4YHOj jaBHOCTH,
Kao WTO cy: knuauwTa YMmaka u [lyboko Ha obanu
peke Case, kmu3anwta y Cpemckoj Kamenuum,
Muwenyky, Kapabypmn n MwupwujeBy, lNnaBuHay y
CwmepepeBy, hepaancka Ha obanu peke [yHas,
3aTuMm knusnwTa ayx peke Mopase, [puHe, Jluma,
WM6pa, bocHe Bapaapa, Te knuanwTa gyx obane

JagpaHckor mopa (MeTtpoeaud, bygsa, Xepuer Hosw,
Wctpa) u Haj3ag, knuauwTa y 3aropjy, Aenosuma
Honerscke, LLTajepcke u Nopencke y CrioBeHujn.
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A zratajnijo zone Kitenja
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e Osnovna pukia mvata Seble

Cnuka 5. [MpeanedHa

pa3ssujeHocmu

Kapma
npoueca

A  ovvow

T ZNATNA
AT RAZVUENOST

SAEDNIA
RAZVLENCST

SPORAD ENA
RAZVJENOST
GABA

RAZVLENCST

NEMA
KLDSTA

Cpbuje: a)

Knuxera;
HecmabunHocmu mepeHa (knu3uwma, 00poHU U
cunapu)

QOsnovna putna meela Sebije

18

YASH'

6)

cmeneH
30HE

Yyectanoct n obumHOCT oBux, 6e3 aarber, «npupo-
OHUX Henoroga», nocebHo je Benuka y nojeaMHUM
nenosuma LleHTpanHe Cpbuje (oo 50% Teputopuje, a
Herde W BuWwe), y Kojuma cy naguHe wnn Beh
3axBaheHe KknwkeleM W OApoHaBaHeM, WK cy
nabwnHe (Ha rpaHuuM crabunHocT), npu 4Yemy
MOCTOjM CTanaH BWUCOKM «Xasap4 W PU3NK» 0f
dopmupara Behnx (HOBUX) KMM3MLLTA M OApOHa, Kao
M HUXOBMX nocneguua, opHocHo wreta. OBo
nocebHo, nNpM BUCOKUM aTtMocdepckum napa-
BMHamMa (Kao LUTO je UMKIoH ,Tamapa“ maj 2014.rog,),
HarmuM onajakbuma MakcMmanHux BofoCTaja peka,
CEeN3MUYKUM NoTpecuma v ap., LWTO ce ynpaso AaHac y
Hawoj 3eMrbM Jdewasa (MacoBHa MojaBa HOBMX,
aKTVBMpame CTapux KnuauwTa, nonnase u cn.). Jep
ce, rotoBo cBakor nponeha, nocrne Tonrbewa
CHEXHVX MajaBuHa, WNM TOKOM jeceHu, Kaga cy
obunHe kuwe, y Cpbuju (@ n wwupe) akTuBupajy
OpojHa KnuauwTa, OAPOHM M CN. NojaBe, Koje
CBpCTaBaMo Y ,,reosiollke cTuxuje".

Mpouewyje ce, oa um3amehy 20 n 25% op ykynHe
nospwuHe Penybnuke Cpbuje, je obyxsaheHo npoue-
CMMa KnvKersa 1 ApYrMMm B1uaoBMMa HectabunHocTu, ¢
TUM LUTO MMa TepeHa, rae cy TW Npouecu JocTa PeTkn
(Hnp. BojpoanHa 2 — 5%) n gpyrux roe ux uma y
n3oburey (Hnp. Beh nomeHyta LUymaguja). Camo y
wupem nogpydjy paenuyke knucype, perMcTpoBaHo
je Hekonmuko Xxurbada, LWTO MawMx, WTo Behux
(aKTMBHUX NNN YMUPEHUX) KNN3nLLITA.

Wnyctpaumnje pagu, Ha crukama 5 (@ u 0),
npukasaHa je (npernegHa) 3acTyNibEHOCT OBMX
nojaea Ha npoctopy Cpbuije.

Heka oa oBUX KNuaumwTa Cy N0 reHe3un, MexaHusmy u
(BenukuMm) OuMeH3Mjama, BP0 KOMMMEKCHa W
CroXeHa, W MPeAcTaBrbajy CTPYYHO — TEeXHWUYKM
N3a30B NOTEHLMjaNHOM UCTPaXmBady M NPOjeKTaHTy
Mepa caHauuja.

Ho aKktuBvMpara KNM3WWTa [OBOAE  PasfnMuntu
npoLecu, Kako MPUPOAHU, TAKO 1 aHTPOMOreH!, Yvje
pasMepe 3aBuCe Of HemnocpeaHor OKpyxewa, Tj.
npupoge OCHOBHOr areHca cuna (TepMUYKMX,
rPaBUTaALMOHMX, CEN3MUYKUNX), KOje CYy MHuUMpane oBe
nojase. JeaoHu nosehaBajy akTUBHe cune, a Apyru
cMakmbyjy cune otnopa. HajgaxHuju cy cnegehu:

3.1. NPOLIECU KOJU YCIOBIbABAJY
AKTUBUPAHE KITUSULLTA

NMoBehaweM AejcTBa akTUBHUX cuna:

1. MNoBehawe TEXMHE CTEHCKMX Maca Tena
KnuanwTa (Ha geny raoe je KOMMOHEHTa TeXuHe,
TaHreHuuwjanHa Ha KNn3Hy MNOBPLUMHY Benuka U
OpujeHTMCaHa  HU3  nagviHy),  PpasnUuYIUTUM
npouecuma akymynupawa (cegumeHTauuja,
Knusawe, OApoHaBake ca XMNCOMEeTPUjCKN BULLINX
Jenosa naguHe n ap.);

30

Myt v caobpahaj, LXI, 2/2015, 27-36



Msrpa/:u-ba nyta Ha NabunHUM M HeCTabMNHUM TepeHnmva

2. MNosehatbe TexuHe BeluTayvkmx objekata Ha Teny
KnuanwTa (Ha geny rae je KOMMOHEeHTa TexXuHe,
TaHreHumjanHa Ha KMN3Hy MOBPLUVHY,
opujeHTMCaHa  HW3  MaguHy), U3rpagwom
pasnuMuMTMX BewTavykux objekata (u3paja,
Hacuna v cn.);

3. Mosehatbe xuapocTaTUYKOr U XUApOoANHAMUYKOT
npuTUCKa Noa3eMHUX Boda Y Teny Knuauwta Unm
HEroBoj Moanosv, Ausawem crnodogHor unu
nujesomeTapCcKor HUBOa U3JaHU;

4. AkTuBMpame XeMujckMx un U3nYKMX npoueca,
Koju um3asuBajy nosehawe 3anpemuHe, OAHOCHO
YHYyTpallke NPUTUCKE Yy CTEHCKOj Macu, Kao LUTO
cy npouecu npenacka aHxugputa U Tunca,
3anefjuBame, 6ybpera 1 cn.;

5. Tpouecs nNpupoaHMX  AMHAMWYKMX  cuna
(TpycoBu, NaBuHe, yaapu Tanaca u ci.)

6. Mpouecn  BelTaykMX  AMHAMWYKUX  cuna
(MUHMpatbe, KpeTake BO3WMa, ped  TEeLKUx

MalluHa 1 cn.).
CmameHeM cuna oTnopa Knusamwa:

1. CmameHe OTMOPHOCTM Ha cMULahe Ay nocTojehe
N1 NOTEHUMjanHe KNnsHe MOBPLUMHE, BRaXEeH-eM
CTEHCKE Mace, HaKHagHUM 3arfiMikbaBat-em,
npeopujeHTaLmjoM nojeanHnx cactojaka;

2. CMarberse TeXMHEe CTEHCKUX Maca Tena KrusuTa
(Ha pmeny rOoe je  KOMMOHEHTa  TEXWHe,
TaHreHumWjanHa Ha KnsHy noBpLUMHY, OpyjeHTCcaHa
y3 naguHy), €PO3NOHUM noapvBamem,
noTKonaBaHeM U CI.;

3. Cmarere TexuHe BeluTadkux objekata (3vgosw,
KamMeHun W 3eMrbaHn Habadvaj u ap.), Ha Teny
Knu3nwTa (Ha geny rae je KOMMOHEHTa TexXuHe,
TaHreHumjanHa Ha KnnsHy noBpLUMHY, OpujeHTUCaHa
y3 NagvHy) epoAoBakeM, pylueweM 1 ap.;

4. Cmatbetbe  OTNOpa  Knv3arba
KMU3MWWITa,  YKNakaweM
BeLITauYkuxX nogynupasa.

ucnop
NpUPOAHUX

Tena
unnu

[o nopemehaja paBHOTeXe TepeHa mMoxe aohu nop
yTuuajem je@Hor wnu Buwe npoueca, 6e3 ob3mpa
Ja nu oBaj ycrnosrbaBa nosehawe edekaTa
aKTMBHWX cwWna wunu ce nak, cMmawyje edekar
JejcTBa cuna Koje ce CynpoTCTaBrbajy Knusamwy.
Hajuewhn je cnyyaj pma wucTtoBpemMeHO Aenyje
BuWeE npoueca ca pasuuUTMM YYMHKOM Ha
ctabunHocT naguHe. Ocum Tora, jedaH UCTu npolec
MOXe, y nornegy CtabunHocTv, MMaTh BULLECTPYKO
Aejcteo. Tako, Ha npumep, noBehawe HUBOA U3AaHM,
MOXEe WCTOBPEMEHO YCroBUTUM noBehawe CTpyjHOr
npuTUCKa, nojaBy npwuTucka ycnen 6ybpera K
CMarete OTMOPHOCTM Ha CMUUame AYXK KIusHe
NOBpLUMHE.

BewTaykn noctynuu Kojuma ce MNOCcTKe caHauuja
KM3uLLITa, Tj. 3aycTaBrba NpoLec Knusama, Tpeba ga
octBape edhekaT cynpoTtaH ecdhekTy HaBeageHUX
npoueca.

BeluTayku nocTynumM kojuMa ce 3aycTaerba MpoLec
Knu3arsa, CBPCTaHu npema cBojuM edbekTmma cy:

3.2. MOCTYNUN 3A CAHALINJY KNN3ULUTA
Cmamerem AejcTBa aKkTUBHUX cuna:

1. Cmarbete TEeXWHEe CTeHCKMX Maca Tena
KnuanwTa (Ha geny rae je KOMNoHeHTa TeXWHe,
TaHreHuujanHa Ha KITU3HY NOBPLUNHY,
OpujeHTUCaHa HM3 naguHy), yKnakwawem gena
mace (pactepehete);

2. Cmamere TexuHe BellTadykux objekaTa Ha Teny
Knuauwita (Ha geny roe je KOMMNoHeHTa TeXxuHe,
TaHreHyujanHa Ha KNU3HY MOBPLUUHY,
OpWjeHTUCaHa HW3 NaguHy);

3. Cmamere xugpocTtaTtuykor U XxmapoanHaMuykor
npuTUCKa NOA3EMHMX BOAA y Teny KNuauwita unm
HEroBoj noanosn (unu cnpedvaBawe nosehara
npuTncKa), NOCTWXE Ce:

- [OpeHupareM OKOMHOr TepeHa WM U3pagom
3aLUTUTHUX BOAOHEMPOMYCHUX eKpaHa Y OKONTHOM
TEPEHY, ca LUIbEM fa ce Chpeyu ynasak
noa3eMHUX Boga y Teno Knu3uwTa;

- [ApeHupareM noarore KnuauwTa, ca uurbem ga
ce crpeyn ynasak MoA3eMHWX Boda Yy Teno
Knu3uLiTa, NNy Aa ce cMake MOPHU NPUTUCLMU
Ha Teno KNU3uLwTa,

- ¥3pagoOM  KaHana wnM - 3aWTUTHUX  BOJOHE-
MPOMYCHUX eKpaHa Ha MOBPLUMHWU Tena KM3uLWTa,
ca uwbem pfa ce Cnpeyn MOHUpaHe
OGOPUHCKUX BOAA Y TENO KIMU3ULLTA;

- [peHupareM Tena KnusuwiTa, ca uuMibem aa ce
CMarbe UIU NMPeopUjeHTULLY XMAPOAVNHAMUYKN
NpUTUCLM NOA3EMHUX BOAA Y Teny KIIUM3ULLTA;

4. CmareHeje edekata wnu  enuMuHauuje
XEeMUjCKMX U (PU3MYKUX Mpoueca Koju mnsasmeajy

nosehame 3anpemuHe CTEHCKe mace,
NpeBeHTUBHUM cnpevyaBameM pa3Boja
npoueca wnu u3asuBakeM Mpoueca ca

CYNpPOTHUM ePeKTOM;

5. Cmamerwe edekata MpUPOAHMX AMHAMUYKNX
cura, 3salwTMTOM oA NaBuHa U yaapa Tanaca,;
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6. Cmarene edekaTa nnu ennMunHaumja
BeLLTa4YKnx n3asBaHunx BELUTaYkux  cuna
(MMHMpaweM, KpeTakeM BO3WUMa, pPagom
TELKNX MaLUUHA U CI1.).
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NMoBehawem oTnopa Knusamwa:

1. MNoeehatbe OTNOPHOCTM Ha CMULAHKE OYyX
noctojehe nnu noTeHumjanHe KIM3He NOBPLUNHE,
nocTuxe ce:

- noBehateM OTNOPHOCTU Ha CMULaHe CTEHCKe
mace CMameHeM HeHe BNaXXHOCTU
(McywmBame Knn3He 30He);

- nosehatkeM OTNOPHOCTU Ha CMULaHe CTEHCKe
Mace XeMWjCKUM M3MeHama (eneKTpoxemujcko
ouBpwhaBame);

- uchnyhwaBakeM MNOCTOjehnX LWyMrbvHa Y 30HU
Knu3awa MartepujarioMm MnoBOSbHE OTMOPHOCTU
Ha cMmuuawe (MHbeKTUpawbeM PpPasnUYUTUX
MHEKLMOHMX Maca);

- 3ameHomMm nocTojeher npupogHor matepwujana,
maTtepujaniom Behe OTNOPHOCTU Ha CMuULaHke
(McnyHa mcTpaXHUX U ppeHaxHUX objekaTa

maTepujanom Behe OTMOPHOCTU Ha
cMMLUakse);
- ydBpwhuBakem Be3e Tena knM3uwTa ca

HEroBOM MNoasiorom (cuapa, WUMNoBu 1 CI.);

2. lNosehare TexuHe CTEHCKNX Maca Tena Ku3uwTa
(ha peny roe je  KOMMOHEHTa  TEXMHe,
TaHreHyujanHa Ha KNnU3HY MOBPLLVHY,
opujeTncaHa y3 naguHy), unu cnpeyaBareMm Aa
ce Ta TeXWHa cMmamyje:

- WHTEH3MBUpalke  aKymynauvje  MaTtepujana
NPUPOAHUM MpPOLeCMA, NPEKO HOXWYHOT Aena
KNu3uwTa, U3pagom »Hanepa« u cr.;

- chnpe4yaBakwe noTceuawa n nogpueawka
HOXWYHOTI Oena Tefa KNnn3nwTa;

MoBehatbe TexuHe BelwTadkmx objekata He Teny
knm3nwTa (Ha geny rgoe je KOMMOHeHTa TexuHe
TaHreHuujanHa Ha Knu3Hy MoBpLUMHY OpujeHTMCaHa
y3 nagvHy), U3paaoM BelUTavykux KoHTpacdhopa u
objekaTa apyre HameHe;

3. M3papa BewTavykmx MOKPUBKM TMpeko Tena
KNuM3uLwiTa, Be3aHuX 3a Noanory unv cnobogHux,
Kao LITO cy OeToHCka M apMupaHO GeTOHCKa
nnatHa, pelweTke pebpa, TOpPKpeT, LWNpuy
6eToH un cn.;

4. Vspaga BewTaykMx mnogynupaya Kao LWTO Cy:
pasnuunTX NOTNOPHN 3MO0BU, KAMEHU N 3eMIbaHu
Habauaju, objekaT Apyre HamMeHe KOju umajy u
¢hyHKUMjy nogynupara Tena KnusuwTa.

EdpekaT nojeauHux noctynaka je suectpyk. spagom
APEHaKHOr pPOBa Ha MpUMeEp, MOCTUXE Ce CHUKEHe
HMBOA U3AaHW, Na TUME U CMameHe BerMYuHe
douvnTpaumoHor nputucka nogsemHe Boge. Ocum
TOora, nNpaBWnHUM U3BOpOM Monoxaja posa, Mewa ce
npaeaL, U cmep uNTpauMoHOr NpUTUCKa, YMMe ce
HEroB yTUL@j Ha CTabUMHOCT NaguHe MoXe 3HauvajHo
CMamuTW. VcToBpeMeHo, m3paga ApeHaXKHOr poBa,
3HauM OenvMUYHY 3aMeHy Matepuvjana |y Teny
KMM3NLWITa U Yy 30HW KNM3HE MNOBPLUMHE MaTepujariom
Behe OTNOPHOCTM Ha CMULIaH-E.

Tume ce ykyrnHa OTMOPHOCT Ha cMUUaHe (AyX KnM3He
MOBPLUMHE UMW KPO3 TEMO KNMU3nULLITA) MOXe 3HaTHO Aa
noeeha. VcyluBaremM CTEHCKE Mace y 30HU KIKeHsa,
Takohe ce Moxe nosehaT HeHa OTNOPHOCT Ha
cMULaHE.

4. lUITA TPEBA 3HATU O NAOUHAMA T1PU
NPOJEKTOBAKY WU WU3IPAAMLU MYTHUX
CAOBPARAJHULIA

Mpy npojekToBawy W un3rpagmwy MNyTHUX caobpa-
hajHuua, HeonxodHo je, Npe cBera, NPOy4YUTU CTake
CcTabunHOCTU NaguHa, HapoYUTO Yy TEpe-HUMa rae cy
pasBvjeHn, unnM nak, Mory fAa ce rfojaBe MnpoLecu
Knusana. 3aTo WTo, mu3rpagrwa nMHuckux (npe ceera
nyTHWX) objekata Ha nabunHuUM, a MOroToBy Ha
HecTaGMNHUM TepeHumMa, 3axTeBa NocebHy aHanuay,
KOjOj Tpeba aa npeTxoae JetaroHa
WHXEHEPCKOreomnoLKka ucTpaxueara. Onwte je
MpaBuno, BEWUTUHA aHraxkoBaka NaguHe, OJHOCHO,
aHanusmpamwe HeHe CTabunHocTh, npe nojaBe
Knu3ama, a He Beh, kag npouec KpeHe.

Kog aHanm3e naguHa, noTtpebHO je, npe cBera,
cakynutn cnegehe: JlvTonowku crpaturpadcku
cacTaB TepeHa, YKbydyjyhu u nutoreHesy (aHanusa
CTEHCKMX Maca Koje 4YMHe naguHy), 3aTtum CcTapocT
CTEHCKMX Maca W dpaumjarHy usMeHy (kako ce
NPOCTOPHO jaBIbajy 1 KakBa UM je CTPYKTypa);

leHeTckn TN NaguHe (pasBojHW CTagujym), Koja Moxe
O6utun: epo3noHa, aenysujanHa, ocynuHcka (cunapcka),
Knu3Ha, conndnykumMoHa, dnysujanHo akymynawmoHa,
abpasnoHa, TEKTOHCKO pacefHa, Oyju4HO epo3noHa U
Hajyewhe cnoxeHa. Kog pasBojHOr cragujyma
naguvHe yrrnaBHOM ce pasnukyje y 3 cnydaja: ctagujym
npunpeme (a), cTaaujyM akTUBHMX M3MeHa Haruba
naguHe (6), 1 cTagMjym cMMpuBaHa reosiowKuxX
npoueca (L), crnvka 6.

Cnuka 6. — Pa3gojHu cmadujym naduHe (a, bic)

CrapocT oOpa3oBatba nNaguHe, BP0 je BaXHO
nosHaBaTy, 360r MHTEPBEHTHUX Mepa OyX He (Aaneko
je nakwe ako je maguHa ctabunusoBaHa M Hema
TPEHYTHO OTKMAaawa). [lopen Tora, Ko nagvHa je
BaXKHO aHanuaupaTtu, obnuk u BpCTy naguHe, BUCKHY
nagvHe, XMaporeoriowKa CBOjcTBa BpCTa U CTake
noaseMHuxX Bopga (Ha 1) y naguHu (KeHO MOPEeKIo),
O[HOCHO a N je NaguHa cyBa, YMepPeHO BriaXKHa, jako
BaXXHa, 3aTMM U cafallke CTame NaguHe (CBeXMHa
M pacnagHyToCT), CEU3MUYHOCT, CTarke CTabuiHoCTK
naguHe (ctabunHa, yCroBHO cTabwunHa, HectabunHa),
ca Kopenaumjom cCTawa, WCTpaxusBaHe naguHe ca
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Msrpa/:u-ba nyta Ha NabunHUM M HeCTabMNHUM TepeHnmva

Opyrum nagnHama, Te kopuwherwe paHujux Uckyctasa
y rpafhemwy Ha Toj maguHK, yKbydyjyhn n (NpakTuyHy)
aHanuay ctabunHocTn (edPpMKacHOCT paHUjux mepa
CTabMNHOCTU, KaoO U eBeHTyallHe TrpeLuKe, npwu
caHupamy paHujux objekarta Ha Toj NaauHM).

3aTo0 uM3yyaBake MNPUPOOHUX MafuHa, He MoXe
mmatu cbopmanHm (3aHemapyjyhu), Beh CyLUTUHCKM
3Hayaj, cBe O0Tne, AOK ce TepeH mocmaTpa Kao
rpafjeBMHCKO THoO.

5. ACTPAXUBAE U NMPOLIEHA
CTABMNNHOCTU NAONHCKUX (OENOBA)
TEPEHA

Ha 6 cmo ytBpamMnm MoryhHOCT uarpagre nyTta Ha
nabunium  wvnn - Beh  HectabwnHMM  nNagvHama,
noTpebHo je Ja UCTpaXXMMO OHa CBOjCTBA TepeHa Koja
HEMocpeaHoO YTUYy Ha HEroBy CTabWIHOCT, OAHOCHO
Ha 1300p eBeHTanHMX mepa caHaumje. To cy cBojcBa,
npe ceera:

- Knu3He noBpLluu (Unn 30He),

- Tena KnuauwTa, u

- cTabunHe noanore u 60KkoBa KNU3WLLTA.

O6pagom OBMX 1 OCTanMx perneBaHTHUX nogartaka o
TepeHy, casHahemo: Y3poK mnojaBe, OAHOCHO
npoueca; AWHAMWUKY Knwxewa U CcTeneH
CTabUNHOCTU TepeHa.

Mpema Hawem WCKYCTBY, KNMU3Ha MNOBPLU - HEH
nonoxaj, AWMeH3uje, KapaKTepucTuke, 0OW4YHO je
npegucnoHvpaHa reosiowKom rpafoM M UCTOPMjOM
dopmupara TepeHa. To je Bpro 4ecTo, TaHaK
npocnojak rmvHe (oebrbmHe/cm) — 3oHa unysuvjaumje,
dopMupaHa Ha KOHTaKTy MOpo3He Mace Tena
KnuM3uwTa 1 ctabunHe nognore.

36or Tora je, Bpno BaxaH wu3bop oaroBapajyhux
METOLONOLWKMX MPUCTYNa, OOHOCHO  WUCTPaXHUX
papoBa. OTyga ce, NpBO pagu HUXOB (Nporpam)
npojekat, a TeKk MowTo je npuxBaheH of cTpaHe
CTPY4YHe KOHTpone (peBusuje), Npuctyna ce nssohewy
npeasuheHux pagosa.

He ynasehn y getarbe, jep je 10, Beh 6uo npeamet
OpojHux pagoBa ayTopa, Ha HauMOHanHWM U
mefyHapogHuM CcKynoBuMMa, yka3ahemo camMo Ha
HeKe BaXXHe YMHeHULE:

TepeH je cnoxeHa npupogHa TBOPEBWHa, rOTOBO
cearga xeteporeHa Wy nornegy  usndko -
MEXaHWYKNX CBOjCTaBa, aHWM30TpOMnHa W AUCKOHTU-
HyanHa. PasnnuMtn npouecum koju ce y TepeHy
oABvjajy, Memajy HeroBa CBOjCTBAa TOKOM
BpeMeHa, Tako Ja Cy OBa, Y TPEHYTKY UCTpaxnBaH-a,
oApa3 HWUXOBOI [OTaf aKTUBHOT WMHTErparHor
pejctBa. byaoyha cBojctBa TepeHa — Kao WTO je
cTabunHocT y ycnosuma rpaflewa M ekcnnoatauuje
nyTHe caobpahajHuue, 3aBucuhe jow op HOBUX
npoueca — Kako MPUPOOHMUX, TaKO U TEXHOTeHUX
(aHTpONOreHnx) N HUXoBe MHTEpaKLuje TOKOM Beka
Tpajatba caobpahajHuue.

[a 6u ce y uenoctu carnegany 1 AOBOMbHO NMOy3AaHo
MporHo3vpano KOMMMEKCHO roHallake TepeHa WU
caobpahajHuLe, Mopajy ce yno3HaTu CBU perneBaHTHU
npoLecy 1 edhekTn HMXOBOr caaejcTea.

3oHa cagejcTBa je nctoBpemeHo Oyayhu uctpaxHu
npocrop. Pagn npasunHor npojekToBaka
UCTpaxumBara OH ce npubnmxHo yTtBphyje y dhasn
peKkorHocLupara TepeHa, a heroBe CTBapHe rpaHuLe
— Kao M KapakTepuCTMYHa CBOjCTBA, Kpajikh Cy UMb
uctpaxmeada. OBO ykasyje Ha uunkbeHudy pfa je
UCTpaxuBare TepeHa y OBe CBpXe, CBOjeBPCaH
MCTPaXuBayku Npouec, jep 3axTeBa KOHTWHyasnHy
obpagy — aHanusy un cuHTesy yTBpheHux nogaraka,
npoBepy MOCTaBrbeHWx xunoteda (Mo notpedbu,
HMXOBY OOMYHY UMK, Yak, MOCTaBibake HOBUX), a He
CaMO PYTUHCKO U3BPLLEHE NPOjEKTOBaHNX pagoBa.

6. YCNOBU NMPOBOHEWA TPACE NYTA HA
NABUANHUM U HECTABUNTHUAM TEPEHUMA U
NMPUHLUUNU N3BOPA CAHALIMOHUX MEPA

Kao wto je nosHato, ca rmegvwTa nyTtorpagwe,
TepeH ce jow yBeK pas3BpcTaBa, camo npema
CBOjUM TonorpadgcKMM KapakTtepuctukama. Y
3aBMCHOCTU of Tomorpadcke Knace u paHra nyra,
opnabupajy ce HeroBsM TreoMeTpucku W  Apyru
enemeHTun (NpojektoBaka Op3nHa KpeTawa BO3uWna,
LUMPMHA KOJTOBO3a, pagujyc XOpPU3oHTarHe KpUBMHE,
MaKCVMMarHu NoAayXHW 1 NONpeYHn Haruno).

Mapa ce y ogpeheHoj mepu Tonorpadcke U UHXe-
HEPCKOreoroLKe KapaKkTepucTuKe TepeHa
nogyaapajy, OCTaje uYukeHMua ga  MHOru
OpexyrekactT, na M roTOBO pPaBHUYAPCKN TepeHu
(Harnba ucnog 59), 36or HEeMNoOBOJbHUX
MHXXeHePCKOreonoLKmux 7] reoTe-XHU4KNX
KapaKTepucTuka, Mory 6utu 3HaTHO HEMOBOSLHMU Of
OpOcKMX TepeHa, Kako 3a u3rpagwy Tako U 3a
ogpaBawe caBpemMeHe caobpahajHuue. To je
nocebHO uM3paeHO ko4 ayTonyteBa W  Opyrux
MarucTpanHux nyTeea, Yvja LUMpWHa, AaHac npenasu
30 M. OuurnegHo je crora, Aa he npojekTaHTn K
rpagutersu nyteBa mopatu ga npu ns3bopy Tpace u
eremeHata caobpahajHuue, yBaxaBajy W reore-
XHUYKY nogobHocT TepeHa. OBo je HeonxoaHo Beh y
npeuM (pasama npojekToBara, NocebHO kan Tpaca
npenasy noTeHUujariHO HecTabunHa, Ha npumep,
npMBpeMeHO cTabunu3oBaHa noapydja, 4nje Ou
3aceuane, a NoTOM U AMHaMudku (ycnep Kpetaka
BO3WNa) yTuuaju, NpeacTaBrbany CranHy OnacHoOCT 3a
©e3benHo oapujare caobpahaja.

YKOMMKO je reoTexHudka MOJOOGHOCT TepeHa
NOBOJLHA, @ PaHT NMyTa HUXKWU — Marse LUMPUHE U He
Tako CTpOrMx 3axTeBa Yy Morrneay reomeTpujckux
enemeHarta, cnobogHujum BoheweM Tpace, Mory ce
eBeHTanHo wmn3dehn HecTabwnHu [JenoBu TepeHa.
AKko je TO Hem3BoA bMBO, Tpeba yHanpea padyHatu
ca pgedopmauuvjama TepeHa Koje caobpahajHuua
Hehe mohu ga npatu. Y ToM cnydajy npeocTtaje, oa
nv ga:
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- CMpeyYMMo nomepate TepeHa, unv
- cao6pahajHuuy Y4YMHUMO HE3aBUCHOM oA
nomMepata TepeHa.

CxopHo ToMme, y crniegehoj hasn ucTpaxusarba 3a
uAaejHK, a NOTOM M FfaBHU NpojeKkaT, Ha oapeneHoj
nokaumju  km3mwTa, Tpeba obaBuTM  cBa
ogroBapajyha wuctpaxuBamwa. Pesyntatm o0Bux
UcTpaxumBarwa Mopajy o0e3begntm  nopgatke
peneBaHTHe 3a npojekaT caHauuje, OLHOCHO
pewerwe npemowhaBawa HecTabunHor TepeHa,
ogroeapajyhmm BewTavkmm objektom. Ha kpajy he
TEXHUYKO — EKOHOMCKa aHanmsa nokasatu
npeaHocTn noHyheHux pellera. VICKycTBO nokasyje
0a pagoBu Ha M3rpagrun M ogpaBakby CaBpeMEHUX
nyTHUX  caobpahajHyua  Hajpeher  paHra vy
HecTabunHMM  TepeHuma, Mory ga  6yay
BULUECTPYKO CKYMJbWU, HEMo y CTabMIHUM TepeHnMa.
[a n He NTOMUHEMO YrPOXEHOCT JbYACKMX XMBoTa!

Y npuHuMny, caHauuja TepeHa ce cactoju y
oTKINakamwy OCHOBHOT y3poka nojaee
HecTabunHocTU. AKO je OBaj TpajHOr KapakTepa
(eposuja HOXMUe knuauwTal), Npegysumajy ce jow u
apyre Mmepe, Ha npumep, nosehaBajy otnopHa
cBojcTBa TepeHa, OOHOCHO cMmakbyjy
HajHENoOBOSbHUjE aKTMBHE cune TexunHe, ykibyyyjyhu
N XMapaynumuky yTuuaj.

Ha kpajy jow Hekonuko npenopyka u cyrectuja, koje
mory 61TV o KopucTu npu npoBohjewy nyTa Npeko
nabunHnx n HectabunHMx TepeHa, OAHOCHO Kako ce
GopuTH NPOTMB NpoLeca KNnxex-a:

Mpu Tpacupawy nyta no nagnHama, Tpeba nocebHo
obpaTvTu naxwy Ha japyre, BogogepuHe U cyBe
NOTOKe, KOjU Cy Hactanu noa  [ejcTBOM
npuBpeMEHMX BOAEHMX TokoBa. Hapounto cy
KapakTepuCTU4He japyre y necy, 4uju cy TOKOBM

BepTMKanHu. Y npucyctBy Bode nec rybum cBojy
CTPYKTYpY, LUTO MOXE MPOY3pOKOBaTW jaka owlehera
Ha nyTeBMma, ycrnen HakHagHuX crierawa. Victo
Tako japyre y ctagvjymy pawhera cy akTuBHe, 360r
Tora TakBa MecTa, Tpeba 3aobunasutn unm
06yxBaTWUTU NPOjEKTOM CaHauuje.

Kog nposohewa Tpace npeko ocynuHa, Tpeba
pasnuKoBaTu YeTMPU cny4aja:

- Ako nocToju MoryhHOCT, OCYNnuHy Tpeba 3aobuhu;

- AKoO ce nyT Hanasu y HenocpeaHoj 6nnsuHn HoxuLe
OCynuHe, NOTPeGHO je M3BPLUMTU 3aWTUTY nyTa
NOTNOPHUM 3UAO0BUMA;

- Kag nyt jegHum penom 3agupe y OCynuvHy, a
jeoHUM gernom ce Hanasu BaH e, NOTPeOHO je
npegBuMaeTH 3aWTUTY NyTa NOTNOPHUM 3MO0M;

- Kap ce tpaca nyta, 300r nokanHux ycrioea, mopa
cnpoBecTM no naguHu ocynuHe. OBO je HajTexu
Ccrydaj 3a Tpacupane fnyTta, nowTo ce nyT Mopa
OCJIOHUTU Ha MOKPETHY Macy OCyfnuvHe. Y OBOM
cnydajy pellere Tpace nyta 3aBuCU Of CTeneHa
MOKPET/bUBOCTM  OCYnMHe,  (HajonacHuje cy
aKTMBHe  OCYJIMHe HapoyuTo Ha  CTPMUM
nagvHama), og AebrouHe oCynMHCKOr matepujana u
XVOPOreonoLLKNX ycrosa. Yy MOBOSBHVM
cny4yajeBuma NpUMekbyjy ce NoTnopHe
KOHCTPYKUMje Ca ropke 1 Jowe CTpaHe nyTa, a y
HajHEeNOBOJLHUjUM, Ce oOcynvHa npemowhyje
objekTom;

YKonuko Tpaca nyta 360r CBOjUX TEXHUYKUX
enemMeHata He Moxe, fa 3aobufie nabunHe wu
HectabunHe naguHe, MOTpeGHO je wm3BecTH
CaHauuoHe pafoBe Yy uwiby cTabunusaumje TOr
nogpyyja. CaHauMoHM pagoBu ce Bplwe Ha
OCHOBY MNpojeKTa caHauuje, Koju ce pagu Ha 6asu
AeTarbHux UCTpaxuvBama " ucnuTMBamAa.

Ta6ena 1. Knacucbukayuja paznuyumux 6UOmexHUYKUX 3awmuma naduHa U KOHMPOJTHP Mepe npomus epo3uje

KATErOPWJA

MPUMEP

YKuBe KOHCTpyKLUuje
KoHBeHUMoOHanHo 3acahusare

cejame TpaBe
Oywemne
TpaHcniaHTauvja

Crabnacte burbke koje ce kopucte 3a
jayame 1 kao bapuepe kpeTarwa Tna

nobapare konaua
KOHTYPHO MpennuTamwe
CrojeBu y 0bnumKy 4eTku
MeKaHu rabuoHun
nocTerbuue y obnuke YeTku

YopyxeHu Beretaumja / KOHCTpyKUWja

napaneTu ca 3acahuBarkeM Ha NOBPLUMHW NaanHe
o3vfnBame ca 3acahBarem Ha NOBPLUUHMN NaguHe
rnroYacTe KOHCTpYKUMje ca eTaxXHWUM 3acahuBarem

Crabrbukacte burbke koje ce raje Ha
npeatMM oTBOpPMMa MefynpocTtopa kof,
MOTMOPHUX 3KZ0Ba

X1Be peLueTke

KaMeHu rabnoHn obpacnu Beretauujom

3eMrbaHu pelleTkacTy 3MaoBu obpacnv Beretaumjom
napaneTtun obpacnu Beretauujom

KOMBMHOBAHE KOHCTPYKLUWJE

CrabrbukacTe Gurbke Koje ce raje Ha
npeatuM oTBOpKUMa MefynpocTopa ko
MOPO3HKX 03UAaBaHa Hacuna

CnojeHo 3acahuBare

nocrerbuue o noboaeHux rabnoHa

6eToHCKO kameHe obnore obpacrne BeretTauvom
wynreukaea peluetka obpacna Beretauyvom
«0javyaHa» TpaBa

YHyTpaLlHe KOHCTPYKUMje
KoHBeHLUMOHanHe KoHCTpyKumje

GETOHCKV rpaBUTaLMOHN 3MO0BU
LUNUHAPUYHM 31O0BM
nnoYacT 3uaoBu
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M3rpan|-ba nyta Ha NabunHUM M HeCTabMNHUM TepeHnmva

Kap cy y nutawy caHauuoHe mepe, OHe ce Mory
rpybo nogenutu Ha: npeBeHTUBHE, OCHOBHE U
ceKyHAapHe (Mepe ofp)XaBahe MOCTUrHYTOr CTaka
cTtabunHocTtn).

YETKACTA UCITYHA -
(crabubuke u rpane GHIBHUX BpCTa)

KOMITAKTHA CTEHA

KPAJ VICTTYHE

a) E .

6)

Y npuHUMNY, NpeBEeHTUBHE Mepe Cy Of BenuKor
3Hayaja, jep Cy HMXOBM TPOLUKOBM W A0 NeT nyTa
MambM (3a NPUBNMXHO NOCTUrHYTE pesynTaTte), Hero
TPOLUKOBM CaHaLUMOHMX Mepa 3a AUPEKTHe LTeTe,
n3a3BaHe aKTVBMparEeM KNn3unLITa.

Crnuka 7. Lemartcku npukas ctabunusauuje: a) naguHa ca YETKacToM MCMyHOM (CTabrbuke 1 rpaHe BurbHuUX BpcTa); 6) knuanwwTa

apMWpaHOM 3eMbOM U BETeTaLujoM

Op npeBeHTUBHMX Mepa, y HOBWje Bpeme, CBe ce
BMLLE MOKMaka NaXxHa ynotTpedu Beretaumje (4obpo
onpobaHa MeToda of paHuje) Y caHaumju KnmauwTta n
HecTabunHMX NagvHa, Koja y KoMOUHaLUmju ca apyrum
6unoTexHU4kMM Mepama (Tabena 1), moxe patu
BENVIKM JONPVHOC W Y TPajHOj CaHauujn, cn. 7.

MosHaTo je, Aa KoA NpaBUITHO MOLLYMIBEHUX TepeHa
(3acag; joBe, bpese, Garpema, Bp6e M Op.), Hema
U3PaXKEHUX Crvpawa HUTU MnojaBa BENUX KvKeHa,
3aTto WTO MpucyTHO Owrbe u apeehe wucylyje
MOBPLUMHCKE CriojeBe TepeHa WU MeXaHUYKU ux
yuBpLuhyje CBOjUM KOpeHeM, Koje ce Yy noTpasu 3a
BOAOM pasBuja OyOOKO y TepeHy, LUTO NOroOA4HO Aenyje
Ha yusplhuBare Trna.

JeaHo cTabno oBakBe BpCTe, rOAMLLIHLE UCLPNK U3 TNa
30 — 40.000 nuTapa Boae, a KOpeHoM cTadbunuayje 5 —
8 m3 tna. 3aTo je, Bpno GUTHO (NOroToBO, Kaga ce
LMKITyCU OOMNHUX nagaBuHa, cee yvewwhe Oellasajy),
opabpatm apgekBaTHO Owurbe, ogHocHo pgpBehe,
NPUMEPEHO MOCTaBIbEHNM 3axTEBUMA W YCroBMMa
TEpeHa, KOju Cy CKIOHU aKTMBMpakwy npoueca
KINWKeHsa, Ui cy, Beh o6yxBaheHun Knmkerwem, Te nx
3acaguti OQHOCHO NOLYMUTW, LWITO 6u Tpebano 6uty,
TpajHa aKTUBHOCT JbyACKe AeNaTHOCTM.

MHaye, 4ecTo npumereHu (OCHOBHW) CaHauWOHU
pagoBu, obyxBaTajy:

- Objekte 3a ©Op3y u edwmkacHy eBakyaumjy
NOBPLUMHCKMX W noasemMHux Boga. [loBplumHcke
BOOE Ce 0ABOoAe Ca KusuTa OTBOPEHWM
MOBPLUMHCKMAM japKOBUMA, a NMoa3eMHe, APEeHaXKHUM
POBOBMMA, APEHAXHWM MOTKOMMMA U OPEHAXKHUM
OyHapuma.

- BeFeTaLI,I/IOHy 3auTuty, 3aTpaBHbMBakbeM wnm
3acaguma. Y Ty cCBpxy ce Owupajy 3acagu ca
OyOOKMM  KOpEeHseM WM CafHWLEe OHMX BpCTa
rpMIba Koje ce BEretaTvBHO pa3MHOXKaBajy.

- Bucehe mpexe, koje ce kopucTe Ha BpPfio CTPMUM
KOCMHaMa 1 Koje LUTUTE NOoAHOXje oA OApPOH-EHOT
KameHor matepwujana.

- OOnoXHe KOHCTpyKUMje, Koje ce npumemyjy Y
cnabo Be3aHMM CTEHCKMM Macama Yy Buay
MOHT&)XHMUX MPOCTOPHUX rpaheBuHa, cacTaBibEHUX
M3 XKMYaAHMX KOPMW HamnyweHUX KamMeHOM Wnu
apmupaHo  GeToHckux — enemeHata.  OCHOBHU
3a3fartak OBWX KOHCTpyKUMja je cnpevyaBame
epo3suje 1 oTKMAaH-a CTEHCKMX Maca.

— [loTnopHe KOHCTpyKUMje, Koje ce npumMmerbyjy 3a
npujeM nputucaka oA MOKpeHyTe CTEHCKe Mace.
dyHOMpalke OBUX KOHCTPyKUuMja Mopa 6utn y
HeKpeTaHOM TIy.

— Pacnogena 3emrbaHux maca, paCTEPEheI-beM BpXa
KnnM3uwita u onTepeheH:eM HOXULE KIU3uuiTa,
noborbllaBa ycnose cTabunHocTn TepeHa.

— OG6jektn 3a sawTtuty obana, Koju ce page kaga je
rMaBHU Y3POK KfM3aka MNOTKOMaBake HOoXuLe
naguHe, ycnen pfejctea Bope. [lpumersyje ce:
KamMeHn Haba4aj, rabnoHn, GEeTOHCKM 3MAOoBU U
CIIMYHE KOHCTPYKLUMje.

— Cugpemnse, umektMpawe 1 oudspwhuBame Tna
XeMUjCKUM nyTeMm, Takofle ce npumeryje Kao
Mepa caHauuje y ogpeheHum ycnoBuma, 1 ap.
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Bnapera Byjanuh

7. 3AKIbYYAK

lMo3HaBake Mpupode NojeduHMX BpcTa NaguHCKMX
npoueca (NorotoBo, npoleca Knmxkewa), omoryhasa
[JOHOLLEH-E€ KOPEKTHe MPOrHo3e HMWXOBOr pa3sBoja,
o[ pernoHariHMx 3a Lwupa nogpydja 4o JIOKanHUX -
OLJHOCHO KOHKpETHOr TepeHa unu objekTa. [leTarbHoCT
nporHose, Mo CBAM BWAOBMMA, Mopa cagpxatu
cneaehe ocHOBHe KapaKTepUCTUKe:

- MecTo HacTaHka — MojaBa, pasBoj M CMUPVBaHE
npoLieca, Hapo4MTO y CryyYajeBUMa kaga fonasv Ao
npeMellTara CTEHA Ha 3HayYajHa pacTojamba;

- BpeMe HacTaHKa U pa3Boja npoueca, ca
aHanu3oMm ycrnoBa M y3pokKa, Te NnoBoga HacTaHka
NPETXOOHMX MOKpeTa, OYKMHE, KOHTUHYarHOCTW WUnn
MNepUoOANYHOCTU aKTUBHOCTH;

- uHTeH3uTeT (6p3nHa) pa3soja npoueca;

- NnapamMeTpu AejcTBa Npoueca U HacTanux nojasa,;
HUXOBE pasmepe, 3anpemuHa, HOBO opMupaHe
akymynauuje maTepujana un obnuk perseda.

3Hayaj 3aKOHOMEpHOCTU pa3Boja, reoNIOWKUX W
MHXe-HepPCKOreosioWKUX npoueca, omoryhaea
u3pagy FOTMYHWX  WMHXKEeHsePCKOreosIoWKUX U
reoTexHU4YKUX mogena rpahe TepeHa M camor
npoveca, n3bop HajpaLMoHanHujux meTogda
npopayyHa, eKCrNepu-MeHTanHUX U TeOSOLKNX
aHanusa, LWTO NPaKTU4YHO npeAcTaBrba, OuTaH
NpeaycrioB 3a CATYPHO M paLMOHaNHO MraHupam-e,
NpojekToBake W U3rpagwy, CBUX BpcCTa objekarta,
noce6Ho objekaTta cao6pahajHe uHdpacTpyKType,
y OBaKBMM (TEPEHCKMM—MaaMHCKUM) ycrnosuma. 3ato
je notpebHo, npe OuNo Kkakee MnaHWpaHe
rpaguTerbcke akKTMBHOCTW, NPaBOBPEMEHO OTKPUTH,
npeno3Hat¥ U  CBEOOYXBaTHO  UCTPaXwuTu
(NfpUMEHOM  caBpeMeHuX npuHUMma W MeTofa)
HecTabunHe n nabunHe TepeHe, OOHOCHO HMXOBE
npoLiece 1 nojase.
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IDENTIFIKACIJA UTICAJA IZGRADNJE
| EKSPLOATACIJE AUTOPUTA
BANJA LUKA-DOBOJ NA VODNE RESURSE

mr Danijela Knezevi¢, dipl.inz.poljoprivrede,
magistar nauka u oblasti zaStite Zivotne sredine
Fakultet za primenjenu ekologiju- Futura, Beograd, danijelabl28@yahoo.com

mr Nebojsa Knezevi¢, dipl.inz.tehnologije,
Institut za gradevinarstvo ,|G” d.0.0. Banja Luka,RS

Strucni rad
Rezime: lIzgradnjom autoputa Banja Luka-Doboj
omogucice se poprecno povezivanje Evropskog
pravca E-661 i koridora Vc. Cilj izgradnje autoputa je
uklju¢enje Republike Srpske u razvoj putne
infrastrukture BiH, te obezbjedenje kvalitetnije veze
zapadnih i isto¢nih dijelova Republike Srpske, kroz
obezbjedenje boljih uslova odvijanja saobracaja.
IstraZivanje problematike uticaja na vodne resurse
tokom izgradnje i eksploatcije autoputa, izvrSeno je
prvenstveno kroz identifikaciju uticaja u domenu
mogucih promjena reZzima povrSinskih voda kao i
njihovom zagadenju. Dat je i poseban osvrt na
benefit izvodenja efikasnog sistema za odvodenje
voda iz trupa i kolovoza puta sa zahtjevima iz oblasti
zaStite Zivotne sredine.

Kljuéne rije€i: uticaji, vodni resursi, sistem
odvodnje autoput
IDENTIFICATION THE IMPACTS OF

CONSTRUCTION AND EXPLOITATION OF
THE HIGHWAY BANJA LUKA-DOBOJ ON
WATER RESOURCES

Danijela Knezevic M.Sc. EE
Faculty of Applied ekologiju- Futura, Belgrade, danijelabl28@yahoo.com

Nebojsa Knezevic M.Sc. TE
Professional paper

Abstract: Construction of the highway Banja Luka-
Doboj provide will crosslinking of the European route
E-661 and Corridor Vc. The aim of the construction
of the highway is the inclusion of the Republic of
Serbian in the development of road infrastructure of
Bosnia and Herzegovina, and providing better
connections the western and eastern parts of the
Republic of Srpska, by providing better conditions of
traffic. Research on the impacts on water resources
during construction and of exploitation of the
highway, was carried out primarily through the
identification of the impact of possible changes in
the field of surface water regime and their pollution.
Special review is given to the benefit performance of
an efficient system for draining water from the hull
and the road carriageway with the requirements of
environmental protection.

Keywords: impacts, water
system, highway

resources, drainage

Uvod

Problematika uticaja otpadnih voda sa autoputa na
povrSinske vode, na osnovu relevantnih saznanja i
prou¢avanja, moze se ocjeniti kao prostorni i
vremenski promjenjiva kategorija, zavisna od niza
karaktera okolnog prostora . Ovo pre svega znaci
da se svaki uticaj mora zasebno kvantifikovati u
skladu sa verifikovanim metodama, kako bi mu se
izvrSilo pravo odredivanje znacaja.

Putevi su dinami¢ni objekti €ija izgradnja podstice
razvoj i izgradnju u okruzenju, ali neosporan je i
uticaj na okolinu. Opredeljenje Republike Srpske
jeste unapredenje putne mreze, u cilju integracije u
evropske transportne tokove, stim da razvoj putne
mreze treba uskladiti sa sve veéim zahtevima
modernog transportnog sistema, uz uvazavanje svih
aspekata zastite zivotne sredine. Ne treba posebno
skretati paznju na &injenicu da efikasnost sistema za
odvodnjavanje vodi bezbijednom odvijanju
saobracéaja, stabilnosti i dugotrajnosti putne mreze.

Duzina dionice autoputa po usvojenoj varijanti iznosi
71+912,51 km. Na ovom potezu primenjena su dva
reSenja sistema odvodenja voda. Procjena
potencijalnih efekata atmosferskih voda nailazi na
mnoge jedinstvene izazove (Granato, 2013), ali se
negativni uticaji atmosferskih voda mogu se svesti
na minimum sa strukturnim i nestrukturalnim
smernicama najboljih raspolozivih tehnika2 (BMPS)
ili njihovom kombinacijom. Za dionice koje prolaze
pokraj gradskih naselja projektovan je zatvoreni
sistem odvodenja atmosferskih voda (cijevni sistem
kanalizaicione mreze). Voda sa kolovoza se
popre¢nim padom usmjerava ka slivnicima, a odatle
u cijevnu mrezu. Zatvoreni kolektori su predvideni sa
jedne i druge strane autoputa, odvojeno za lijevu i
desnu traku. Prikupljanje i odvodenje vode sa
zelenih povrdina u srediSnjem pojasu izveS¢ée se
preko kanalete. Vangradske dionice autoputa
karakteriSe sistem povrSinskog odvodenja voda:
odvodnjavanje preko bankina, uz uvi¢njak, kanaleta
sa slivnicima i popre€nim vezama.

HidroloSke karakteristike posmatranog podruéja

Siri koridor autoputa: Banja Luka (Mahovljani) -
Doboj, zahvata slivna podrucja rijeka Vrbasa, Ukrine
i Bosne, kao i LiSnje i llove. Hidrografska mreza je
veoma razvijena, sa jasno izdvojenim slivovima i
vododjelnicama. U niZzim dijelovima tokova vodotoci
u najveéem broju meandriraju, tako da se javljaju
zone uslovne povoljnosti na mjestima gdje se
buduée varijantne trase pruzaju paralelno i u
neposrednoj blizini vodotoka.

" World Bank. 2014. Executive summary of environmental and social impact
assessment and environmental and social management plan. Yemen ; s.n.
2 Best Management Practices BMPS
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Prostor izgradnje nalazi se izmedu tri glavna i Siroka
aluvijona rijeka Vrbasa, Ukrine, Vijake i Bosne sa
pravcem pruzanja sjeveroistok-jugozapad. On je
gusto ispresijecan manjim rijeCnim pritokama
(glavnih rijeka) - Gumijera, Crkvena rijeka, LiSnja,
llova, Osinja, Fo¢a i nizom manjih vodotoka. Skoro
svi veéi rije¢ni tokovi predisponirani su rasjedima
pruzanja SZ-JI, SZ-1JI ili S-J. Teren je u najveéem
dijelu dosta izlomljen i izjaruzan. Nagibi su uglavnom
5-10° i u manjem dijelu 10-15°.

Navedene doline Cetiri rijeke Crkvene, LiSnje, llove i
FoCe su cijelim tokom u zoni autoputa dolinskog
karaktera. Svi navedeni vodotoci su sa izuzetno
malim padovima jer su same doline veoma malih
padova. To i jest razlog njihovog izrazitog
meandriranja i mirnog rezima s Froudeovim
brojevima cca 0,5 Sto govori o znatnom usporu te
ucestalom plavljenju u zonama Sirine do cca 100-
200 m od ose korita.

Najvazniji rije€ni tokovi na podrucju zahvata su:

- Rijeka Vrbas sa slivnim podru¢jem od 5469 km?2
i protokom od 1024 m3/s (max.) i 14,6 md/s
prosjecno,

- Rijeka Ukrina sa pritokama sa protokom 530
m3/s i znatnim (~293 km?) slivnim podrucjem,

- Rijeka LiSnja sa slivnim podru¢jem 39,7 km i
protokom od 32,5 md/s (max.) i 0,59 md/s
prosjecno,

- Rijeka Vijaka sa slivnim podru¢jem ~178 km? i
protokom od 120 m3/s i 80 m3/s prosjec¢nos.

Trasa je najveéim dijelom locirana u rije€nim
dolinama. Na dionici Banja Luka —Prnjavor pocetak
trase je inundacijskom podrucju rijeke Vrbas koju
prelazi mostom ukupne duzine L=598 m. Na tom
prostoru smjesten je ¢vor Mahovljani. Potom, trasa
se pruza dvjema dolinama; rijeke Crkvene i rijeke
LiSnje ukupno u duzini od cca 32 km do ¢&vora
Prnjavor.

Kvalitet vode u povrsinskim vodotokovima

Na teritorii Republike Srpske, Uredbom o
klasifikaciji i kategorizaciji vodotoka* uspostavljeni su
kriterijumi za klasifikaciju kvaliteta povrSinskih i
podzemnih voda, kao i kategorizaciju vodotoka.
Prema c¢lanu 29. navedene Uredbe izvorista svih
vodotoka kao i pritoke vodotoka iz ¢lana 28. i
prirodna jezera se razvrstavaju u prvu kategoriju
Cije vode treba da imaju visok status kvaliteta. U
skladu sa navedenim rijeke Vrbas i Bosna pripadaju
Il klasi vodotoka dok rijeka Ukrina pripada | klasi.

Klasa Il, obuhvata vode koje se uz normalne metode
obrade (koagulacija, filtracija i dezinfekcija) mogu

3 Monitoring kvaliteta povrsinskih voda u Republici Srpskoj - Izvjestaj 2012.
4 Sluzbeni glasnik RS, br. 42/01

upotrebljavati za snabdijevanje naselja vodom za
pice, za kupanje i u prehrambenoj industriji, dok
klasa | obuhvata vode koje se u svom prirodnom
stanju ili poslije dezinfekcije mogu koristiti za piée ili
u prehrambenoj industriji. Vrijednosti osnovnih
fiziCko-hemijskih karakteristika predmetnih vodotoka
su prikazane u sljedecoj tabeli:

Tabela 1: Fizicko — hemijski parametri povrSinskih voda na
posmatranom podru¢ju®

lzmjerene vrijednosti
FIZICKO-HEMIJSKI Jed. Vrbas Ukrina Bosna
PARAMETRI mjere | profil V-5 |profil Uk-1 | profil V-12
Vodostaj cm 42 883 -109
Proticaj md/s 21 1.1 51
Temperatura vode °C 12.7 13.6 16.3
Temperatura vazduha °C 24 17.0 21
pH vrednost 8.06 7.77 8.03
Elektroprovodljivost uS/cm 439 253 444
Ukupni alkalitet CaCO3 g/m? 195 160 215
UtroSak KMnO4 g/m3 7.7 235 27.0
HPK-02 iz KMnO4 g/m3 1.9 5.9 6.8
HPK-O, bihromatni g/m? 6.0 24.0 48.0
Rastvoreni O, g/m3 10.28 9.43 6.32
Zasicenje vode kiseonikom % 99.8 91.7 63.8
BPKs gim? 4.3 0.7 5.8
Nitriti g/m3 0.020 0.016 0.051
Nitrati g/m3 0.53 0.71 1.13
Amonijum jon NH4* g/m3 0.25 0.30 1.96
Ukupni suvi ostatak g/m? 323 849 512
Ukupni Zareni ostatak g/m? 269 164 268
Gubitak Zarenjem g/m? 54 85 244
Ukupne sus. materije g/md 3.0 61.3 15.0
Ukupna tvrdo¢a Ca COs g/m3 233 171 240
Kalcijum gim3 83.2 34.0 784
Magnezijum g/m? 6.2 20.9 10.9
Ukupni fosfor g/m? 0.108 0.162 0.766
Ortofosfati g/m3 0.049 0.027 0.389
Ukupni Kjedal azot g/m? 0.62 0.42 2.63
Mangan gim3 0.00 0.05 0.39
Gvozde g/m? 0.01 0.58 5.05
Cink g/m3 0.00 0.00 0.07
Bakar gim3 0.00 0.00 0.01
Hrom mg/m3 <1.00 4.00 41.00
Ugrozenost vodotoka Ukrine, koje se nalaze

neposredno uz trasu planiranog autoputa, ili Cije
vodotoke ova trasa presjeca, industrijskom otpadnom
vodom ne postoji jer na podru¢ju planirane trase ne
postoje veéi industrijski objekti. Takode ne dolazi do
zagadenja otpadnom vodom iz naselja jer na
predmetnom podrudju individualna seoska
domacinstva koriste septiCke jame. UgroZenost
vodotoka Vrbas i Bosne je evidentna, jer te sluze kao
krajni kolektori kanalizacionih ispusta iz urbanih naselja
kroz koje proticu. Kanalizaciona mreza postoji na
podru¢ju LaktaSa, Prnjavora, Dervente, Broda i
Samca. Odredeni negativni uticaj na predmetne
vodotoke poti€u od poljoprivredne proizvodnje koja
je veoma zastupljena na predmetnom ravni¢arskom
podrudju.

5 ,TEZ* d.o.0. Banja Luka, (2010). Studija o uticaju na Zivotnu sredinu.
Neobjavijeni rukopis.
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Procjena koli€ina zagadiva¢a u vodama

Procjena koli€ina zagadivaa u vodama koje se spiraju
sa kolovoza planiranog autoputa izvrSena je
koriscenjem postupka interpolacije. stepen ugrozenosti

kvaliteta povrSinskih i podzemnih voda pri akcidentnim
situacijama ne mozZe se kvantifikovati, jer se
prvenstveno radi o pojedinatnim  slu€ajevima
razmijeStenim u prostoru i vremenu (Bruen et al. 2006).

Tabela 2. Procjenjena koli¢ina polutanata za saobracéajno
optereéenje za planski period do 2034. god.

Dionica Dionica MDK*

Polutanti Mahovljani (petlja) - | Prnjavor (petlja) - (glm?)s
Prnjavor (petlja) | Johovac (petlja g
Suspendovane 122243 1353,02 25
Cestice
Biohemijska
potrosnja Oz (BPKs) 5480 60,65 2040
Hemijska potrosnja ’
02 (HPK) 413,10 457,23 6,0-10
Nitrati 8,26 9,14 1,0-5,0
Ukupni fosfor 1,10 1,21 0,01-0,03
Ulja i masti 18,97 21,00 0,01-0,02
Bakar (Cu) 0,08 0,09 0,005-0,015
Gvozde (Fe) 21,08 23,30 0,1-0,2
0,0001-

Olovo (Pb) 0,35 0,39 0,0005
Cink (Zn) 0,67 0,74 0,1-0,2

Izvor: Studija o uticaju na Zivotnu sredinu projekta autoputa Banja
Luka - Doboj od ¢vora ,Mahovijani“ do veze sa autoputem Vc

Procjena koli¢ine polutanata, izvrSena je za
saobracajno opterecéenje po definisanim dionicama u
planskom periodu do 2034. godine’ a dobijeni
rezultati su prikazani u tabeli br. 1. i br. 2. Pri tome
su koristeni podaci o predvidenom saobra¢ajnom
optereéenju i saobracajnoj strukturi, tehnic¢kim
karakteristikama planiranog autoputa, koli€ini
padavina, koeficijentu oticanja i dr.

Identifikacija uticaja na povrsinske vodotokove

Pri izvodenju gradevinskih radova - na trasi, postoji

odredeni broj aktivnosti koje mogu prouzrokovati

negativne uticaje na rezim, tok i kvalitet voda. U tom
pogledu najvecu opasnost predstavlja:

1. prosipanja ili odlaganja ulja i uljnih derivata,
motornog ulja i sli€nog otpadnog materijala koji
poti¢e od uredaja i vozila na gradilistu;

2. nekontrolisano odlaganje iskopnog materijala u
korito rijeke /vodenog toka;

3. nekontrolisano odlaganje ¢vrstog otpada u korito
rijeke/vodenog toka;

4. nekontrolisane odvodnje sanitarnih voda iz
toaleta za radnike na gradilistu.

5. te gradevinskih radova (miniranje, duboki iskopi,
unidtavanje i skidanje prirodnog pokrovnog sloja,
itd.).

6 MDK* (g/m?3) - Maksimalno dozvoljene koncentracije polutanata za Il kategoriju
vodotoka po vazecoj Uredbi (Sluzbeni glasnik RS, broj 42/01)

7 Studija o uticaju na Zivotnu sredinu projekta autoputa Banja Luka - Doboj od
¢vora ,Mahovijani“ do veze sa autoputem na koridoru V¢

Gore navedeni uticaji su priviemenog karaktera, po
obimu i intenzitetu ograniena, mada u slu€ajevima
pojedinih havarija mogu donijeti ozbiljne posljedice.

Prema Filipoviéu i sar. (2006.) u toku eksploatacije
puta zagadivanje voda prvenstveno je posljedica
sljedecih procesa:

e odbacivanje otpadaka iz vozila u okolne rijecne
tokove,

¢ taloZenje zagadujucih Cestica iz atmosfere,

e spiranje zagaduju¢ih materija sa kolovozne
podloge,

e oticanje voda zagadene natrijum-hloridom koji se
posipa po kolovoznoj povrSini tokom zimskih
mjeseci,

o razlijevanje naftnih derivata i opasnih materija u
slu€aju akcidentnih situacija u saobracéaju

e habanje guma, i dr.

Uticaji na vode pri pojavi akcedenata mogu biti
obimniji i intenzivniji nego kod prehodno
identifikovanih.

U slucajevima saobracajnih nesrec¢a, pogotovo ako
sudjeluju vozila koja prevoze opashe
terete/supstance moze doé¢i do razlijevanja i
prosipanja Stetnog i opasnog materijala duz trupa i
kolovoza puta, kao i uzeg okruzenja ukoliko ne
postoje vertikalne barijere (odbojne ograde ili
betonski blokovi) za fizicko spre€avanje prevrtanja
vozila. Najveéi negativan uticaj nastaje pri
razlijevanju nafte i naftnih derivata koji imaju veliku
sposobnost  difuzile u podzemlje, koji zbog
slozenosti te€enja i zadrzavanja vode u podzemlju
ima karakter dugotrajnog djelovanja.

Karakteristike sistema odvodnje i vodozastite

Nivo zagadenosti atmosferskih otpadnih voda
odreduje se na osnovu zahtijevanog kvaliteta za
upustanje u recipijent. Recipijenti atmosferskih
otpadnih voda sa autoputa su vodotoci koji pripadaju
slivu rijeka: Vrbas, Ukrina i Bosha, koje po
kategorizaciji pripadaju Il klasi vodotoka. Analizom
predvidenih vrijednosti koncentracija polutanata u
atmosferskoj otpadnoj vodi prikazanih u prethodnim
tabelama, uoCava se da koncentracija polutanata
prekoraCuje MDK, &to navodi na zaklju¢ak da pri
eksploataciji buduceg autoputa mozZe doci do
zagadenja povrsinskih i podzemnih voda ukoliko bi
se atmosferske otpadne vode nekontrolisano i bez

adekvatnog predtretmana ispuStale u prirodne
recipijente.
Predvideni koncept podrazumijeva kontrolisano

prikupljanje atmosferskih otpadnih voda sistemom
vodonepropusnih kanala do retenzija, a zatim
njihovo preciS¢avanje do zahtijevanog kvaliteta prije
ispustanja u recipijent.
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Koridor autoputa Banja Luka — Prnjavor — Doboj €ine
relativno uske rije€ne doline. Jedno od osnovnih
karakteristika ovog podrucja jest izuzetno bogastvo
vodama, sadrzano u podzemnim i brojnim
povrsinskim tokovima.

Na dionici Banja Luka — Prnjavor trasa autoputa

prati sljedece rije¢ne tokove:

- Crkvenu u duzini 10,28 km (16,16km rije¢nog
toka),

- LiSnju u duzini 15,15 km (19,49 km rije€nog toka),
dok na duzini dionici Prnjavor — Doboj prati:

- llovu u duzini 11,71 (22,59 km rije€nog toka) i

- Fo€u u duzini 7,73 km (14,13 km rijeénog toka).

Dodatno, trasa presijeca niz pritoka, te stalnih i
povremenih tokova. Poseban zna&aj imaju tri velika
vodotoka pritoke Save i to: Ukrina na 45,9 km trase,
te rubno Vrbas (km 3+490,8) pri €voru Mahovljani i
Bosna (km 71+507) pri ¢voru Johovac 1.

Rubne padine dolina €ine prostrana slivna podrucja
¢ijim se trajnim ocjedivanjem prihranjuju vodotoci u
dolinama. Depresije izduzenih dolina su gotovo
ravne, duzine od 10 do 20 km i uzduznog pada od
svega nekoliko promila Sto je razlog brojnim
poplavnim podrucjima.

Hidroloska obrada u sklopu idejnog projekta®
definisala je protoke svih vodotoka koje trasa
autoputa presijeca. Protoci su odredeni u profilima
autoputa, odnosno na lokacijama potrebnih
propustanja vodotoka kroz trup. Obrada je izvrSena
SCS metodom?® za povratne periode 1000, 100 i 50
god. Metoda SCS, koja je inicijalno primjenjena
temeljem izvrSenih mjerenja na slivovima u USA
(Ven te Chow, 1960), jest probabilisticka prognoza
za koju se smatra da daje kvalitetne procjene velikih
voda razliitog povratnog perioda. Metoda se danas
sa uspjehom primjenjuje u nizu zemalja, ¢esto bez
mjerenja. Najpogodniju primjenu metoda ima u
procjeni mjerodavnih protoka za dimenzionisanje
vodotoka na prirodnim, neurbaniziranim slivovima.
Opstim izrazom SCS metode protok se odreduje u
funkciji veli€ine povrsine sliva A, intenziteta kiSe iz
ITP odnosa koji se definiSe kao efektivna (netto)
oborina na slivu u vremenu trajanja kise, a izraz je
parametriziran bezdimenzionalnim klimatskim
faktorom i faktorom redukcije vrha hidrograma.

lako ne postoje mjereni podaci za predmetne slivove
duz trase autoputa Banja Luka — Doboj ali
raspolazu¢i  dovoljnim  fondom  meteoroloSkih
mjerenih podataka o padavinama, primjenjujuci ITP
krivulje GMS Banja Luka za podrucje od km 0+000
do razvodnice slivova na 40+440, te ITP krivulje
GMS Doboj za podrucje trase od km 40+440 do km

8 [dejni projekat faza odvodnja i vodozastita“~ Dionica Banja Luka-Prnjavor, str
21-23.
9 Soil Conservation Service, SCS, of the US Department of Agriculture

71+912, te dovoljnog fonda morfoloskih, geoloskih i
pedoloskih podataka te iz karata proucene topologije
slivova, definisane su trazene velike vode
naznacenih PP.

Projektovani uslovi za sistem vanjske odvodnje
imaju za cilj prijeCiti prodiranje i zadrzavanje vode u
kolni¢koj konstrukciji, te omoguéiti prirodne tokove
voda bez Stetnih posljedica za prometnicu i za
vodotok, te sprijeciti Stete na okolnom terenu.

Proracun kolektora trase

Hidrauli¢ki raCun oborinske kanalizacije proveden je
na racunalu softwerom koji se zasniva na
Colebrook-White postavkama toka sa slobodnim
vodnim licem u cijevnim sistemima i Prandtl-
Karman-ovoj teoriji turbulentcije, a $to je utemeljeno
u ISO 7336-1984(E)° odnosno korespodentnim
europskim normama.

Projektovano rjeSenje dimenzionisano je na oshovu
slijedecih opsih projektovanih uslova:

- minimalna visina nadsloja 0,80 m,

- minimalni pad iznosi 0,3 - 0,4 %,

- ispunjenost profila 85 %, optimalno,

- dopustena brzina te¢enja iznosi 4,0 - 5,0 m/s.

Parametri toka odredeni su na pretpostavkama
koeficijenata otjecanja slivnih povrSina, kolnika i
pokosa usjeka, na kontroli ispunjenosti cjevovoda i
maksimalnih  brzina, te na kontroli granicnih
vrijednosti brzina kod kojih dolazi do talozenja u
cijevima.

Parametri kolniCke odvodnje su kako slijedi:

o Koeficijent ~ ofjecanja  slivnih  povrSina je
pretpostavljen C=0,90 za kolniCke povrsine, za
pokose usjeka (C=0,35 do max. 0,55) buduéi se
radi o djelomiéno hortikulturnim  rijeSenim
povrSinama bez stalnog pokrova.

e Mjerodavni inteznitet oborina je definisan iz ITP
krivulja za GMS Banja Luka (trasa do 40+440).
Krivulje su koristene bez korektivnog koeficijenta
za predmetno podruéje trase. Intenzitet padavina,
odnosno mjerodavan pljusak procjenjen je s
obzirom na klimatske karakteristike Sireg podrucja.
Procjena je da je poc€etno (minimalno) vrijeme
formiranja toka, odnosno koncentracije mink=5min.

e Kanalizacijski sistem i gradevine vodozastite
dimenzionisani su za 10-godi$nji povratni period.
Izbor povratnog perioda je u skladu s EN i
normama koje su EN-om preuzete, te s
vodopravnim uslovima datim u lokacijskoj dozvoli.

10 https://www.nen.nl/pdfpreview/preview 74865.pdf
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Sistem odvodnjavanja kolovoza

Osnovni stav na kojem je utemeljen sistem
odvodnjavanja kolovoza je u tome da zagadena
voda sa kolovoza prije ispustanja u recipijent mora
biti preCiS¢ena (Brenci¢, 2006., Yannopoulos et al.
2013). Prema zakonu o vodamall, atmosferska
voda sa kolovoza koja se ispusta u vodotok mora da
bude prec€iS¢ena najmanje do kvaliteta vode Kkoji
odgovara kategoriji vodotoka. U najveéem broju
slu¢ajeva, recipijent atmosferske vode sa autoputa
su lokalni vodotokovi. Usvojen je metod
preciS¢avanja atmosferske vode putem retenzija, iz
kojih se voda kroz filtere ispusta u recipijent.
Usvojen metod sa slivnickim vezama i kiShom
kanalizacijom, omogucava potpuno zatvoren sistem
odvodenja zagadene vode sa kolovoza, bez
opasnosti da ona prodre u okolno zemljiste. Visoka
cijena preCiS¢avanja vode nalaze potrebu da se
odvodnjavanje projektuje tako da se samo zagadena
voda preciS¢ava. Pribrezna voda, kao i voda sa
kosina autoputa koja nije zagadena, vodi se
posebno, uglavhom otvorenim kanalima i direktno
ispusta u recipijente.

Veliki vodotoci kao $to su Vrbas u duzini od 600 m
(most na stacionazi km 3+490,85), Ukrina u duzini
od 200 m (most na stacionazi km 45+912) i Bosna u
duzini od 600 m (most na stacionazi km 71+507)
zahtijevaju posebnu regulaciju vodotoka. Locirani
mostovi su polozajno i visinski uskladeni s osnovnim
podacima za te lokacije ovih vodotoka. Za
stabilizovanje rije€nog korita u zoni ukrdtanja sa

budu¢im autoputem, predvideni su fadovi na
oblaganju korita minimalno po 10 m uzvodno i
nizvodno od autoputa za male vodotoke, po 50 m za
vecée vodotoke i po 100 m za rijeke Vrbas i Bosna.

Procid¢avanje voda rjeSeno je sprije¢avanjem
izlievanja izvan kolnika, odnosno prihvat svih voda
sa kolnka u mastolove. U rjeSenjima prvenstveno je
razmatrano  povrSinsko  opterecenje  kolnicke
povrSine, raspodjela voda po mastolovima i
moguénost dispozicije voda sa aspekta akvifera i
objekata trase.

Dionice su uslovljene brojnim objektima duz trase,
topologijom trase i moguénostima rasterecenja na

prelievima te lociranjem mastolova i pogotovo
dispozicija vode.
Oborinski  kolektori-  Projektovano  rjeSenje

dimenzionisano je na oshovu slijedec¢ih opStih
projektnih uslova:

- minimalna visina nadsloja 0,80 m,

- minimalni pad iznosi 0,3 - 0,4 %,

- ispunjenost profila 85 %, optimalno,

- dopustena brzina te¢enja iznosi 4,0 - 5,0 m/s.

1 Zakon o vodama ("Sl. glasnik RS" 92/09)

Gradevine odvodnje kolnicke povrSine kao Sto su
rigoli i slivnici, o kojima zavisi sigurnost prometa
dimenzionisani su intenzitetima za 10-godisnji
povratni period.

Preljevi - Gradevine prelieva kao tipske AB
gradevine su dimenzionisane za distribuciju voda sa
trasa i kontrolisano preljevanje prema zadanom
kriteriju, uz uslov zadrZavanja i tranzit zama$éenih
voda te kontrolisano ispustanje.

Mastolovi - se tretiraju vode kolnicke odvodnje sa
autoceste, ¢vorova i kolnih povrSina objekata uz
autocestu. Mastolovi kao gradevine vodozastite
radene tipski prema “Svicarskim propisima” a
dimenzionisani su s intenzitetima za 10-godisnji
povratni period. Uslovno Ciste vode preljevaju se duz
trase. Time se postiZze veca disperznost dispozicije i
ujednacCenija raspopdjela toka, a mastolovima
smanjuje vrSno optereéenje protokom. Kriti€ni dotok
uzeto je da se formira pri kiSnom intenzitetu koji
daje q kit=15l/s/ha.

Plato mastolova je naj¢es¢e u nasipu. Plato je
dimenzija 22.0 x 5.0 m sa omogucéenim pristupom
vozilima za odrzavanje i praznjenje mastolova. Na
gornjoj plo€i mastolova predvideni su otvori 80x80
cm i 100x100 cm za reviziju pojedinih djelova
mastolova .

Da bi se osigurala nesmetana revizija mastolova,
odnosno sprijecilo priticanje vode u mastolov pri
reviziji i Ci8¢enju, na ulaznoj cijevi u mastolov i
preljevno okno predvidene su zapornice s gumenom
brtvom. Zaporna plo¢a i okvir zasticeni su bojom.
Navojno vreteno za podizanje zapornice je od
nerdajuceg je Celika.

Za dionicu Banja Luka-Prnjavor prema provedenom
hidrauliCkom proradunu odabrani su mastolovi tip
B’1, tip B'2, tip B’3, tip B'4 i tip B’'8 s preljevom.

Za dionicu Prnjavor-Doboj, prema provedenom
hidraulickom proraCunu odabrani su mastolovi tip
B’1, tip B2, tip B'3 i tip B'4.

Dispozicije- Dispozicile voda su jednostavne
gradevine Cija uloga jest postupno i potpuno
kontrolisano ispustanje voda u akvifer. Vode je
predvideno zadrzavati minimalno 2-3 dana prije
ispustanja uz moguénost procis¢avanja od 70-90%.

Ovo je nuzno zbog izuzetnog obilja stalnih tekucih
tokova kojima bi se potencijalna zagadenja
permanentno transportovala u prostor ¢ime bi cijelo
Sire podrucje bilo posve zagadeno produkcijom sa
autoputa.
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Ovim sistemom postize se zadrzavanje zagadenja u
obliku taloga u projektovanim dispozicijama te
njihova prerada.Dispozicije su projektovane kao
biljni uredaji formi prilagodenih lokalnim uslovima
smjestaja. Osnovni sadrzaj svake ovakve dipozicije
je gradevina za prihvat i umiranje voda iz mastolova
(bucnica) te povrsina odnosno volumen za talozenje,
prostor (volumen) s biljnim nasadom te organi za
evakuaciju voda, kontrolisanu i interventnu.

Dispozicija voda obuhvaéa prostor nize od
saobracajnice koji se sastoji od slijedecih gradevina:
e dovodni cjevovodi iz mastolova;

e buénica, AB gradevina za prijem i umirenje voda
prije upustanja u retenciju;

e vodonepropusni kameni nasipi, visine do 2,60m,
brtvljeni;

¢ retencija s biljnim nasadom (zona 3);

e prostor za taloZenje: retencija sa produbljenim
dnom, potrebnog volumena i povrSine (zona 2);

¢ prostor flokulacije povrsine (zona 3);

o filtarsko polje, pjeS¢ani filtri, izmjenjivi;

e 3Sahtni preljev (sigurnosni) ili betonski preljevni
prag, sa kriima otvorima opremljeni sa
regulacijskim pregradama;

e sigurnosni preljev, AB duljine L=12,00 m, min.
ispusta DN 400;

¢ temeljni ispust, DN 400 duljine L=17,5 m;

¢ odvodni kanal do recipijenta.

Retencijski prostor lagune projektovan je iz tri dijela:
pli¢i, do dubine od 0,70 m maksimalno sa biljnim
nasadom (zona 1), te dubljeg taloznog dijela do cca
1,20 m dubine maksimalno (zona 2) i posve plitkog
filtracijskog dijela (zona 3). Maksimalni nivo retencije je
na koti iznad vodostaja visokih voda (VVV(1/100)
poplavnih). Razina prelievnog praga je na koti koja
osigurava dnevnu evakuaciju voda. PoloZaji dispozicija
voda prikazani su na situacijama u mapi H 30.
Funkcija opisanih gradevina i njihovih dijelova, te
nacin izvodenja dat je kroz gradevinske nacrte i
detalje, te tehniCke uslove izvodenja. Na kraju, u
hidraulickom radunu su date funkcijske karakteristike
dispozicije voda.

Sistem monitoringa voda

Na predmetnom podru&ju neophodno je uspostavljanje
sistema monitoringa svih parametara kvaliteta Zivotne
sredine: vazduha, vode, zemljiSta i biljnog svijeta.
Monitoring je predviden tokom obe faze radova,
odnosno zasebno tokom izgradnje a zasebno tokom
eksploatacije. Sa stanoviSta izu€avanja predmetne
problematike akcenat je dat na monitoring voda Koiji
podrazumijeva  periodicno  pra¢enje  vrijednosti
pokazatelja kvaliteta voda (prioritetno re¢nog toka
Vrbasa i Bosne i svih lokalnih izvoriSta
vodosnabdijevanja) i redovno pracenje sastava
otpadnih voda prije ispuStanja u recipijent te
obezbedivanje biomonitoringa vode kao
komplementarne metode fiziko-hemijskim metodama
monitoringa.

ZAKLJUCAK

Izgradnja autoputa Banja Luka-Doboj je od kljuéne
vaznosti za privredu Republike Srpske kroz
priklju¢enje panevropskom koridoru Vc. Analizirani
prostor istrazivanja lociran je izmedu tri glavna
aluviona rijeka Vrbasa, Ukrine, Vijake i Bosne i sa
hidrografskog aspekta gusto je ispresijecan vec¢im
brojem manijih pritoka. Problematika zagadenja voda
je kriterijum koji ima znacajnu tezinu, buduc¢i da se u
konkretnim uslovima radi o velikom broju vodotoka,
dok poseban problem predstavijaju zone pod
posebnim rezimom zastite - izvorista
vodosnabdevanja.

Imajuci u vidu prostorni polozZaj usvojenog rjeSenja,
njegovog odnosa prema povrSinskim vodama i
usvojeni koncept odvodnjavanja autoputa koji u
potpunosti zadovoljava maksimalna nacela zastite

voda, moze se zaklju€iti da postoji minimalna
mogucnost zagadenja povrSinskih voda na
posmatranom  podru¢ju  tokom izgradnje i

eksploatacije buduceg autoputa.
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Strucni rad
Rezime: U radu je izvrSeno poredenje rezultata
saobracajnog opterecenja dobivenih simulacijom
saobracaja pomocu dvije razliite  statiCke
simulacione metode pripisivanja saobracaja, i to
ravnoteZznom (Equilibrium) i stohastickom
(Stochastic) metodom. Cilj istraZivanja je ustanoviti
koja od dvije navedene metode daje adekvatnije
rezultate sveobuhvatno za posmatranu saobracajnu
mrezu. IstraZzivanje je provedeno na primjeru
saobracajne mreze grada Sarajeva. Ovom
istraZivanju je prethodilo modeliranje saobracajne
mreZze grada Sarajeva, a zatim kalibracija mreze
koja je izvrSena u odnosu na podatke sa skrin linije
na kojoj je izvrSeno 24-satno brojanje.

Kljuéne reéi: simulacija saobracaja, pripisivanje
putovanja, Equilibrium metoda, Stochastic metoda.
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Professional paper

Abstract: This paper studies the results of traffic
load simulated traffic using two different static
simulation methods attribution traffic, and this
equilibrium (Equilibrium) and stochastic (Stochastic)
method. The aim of the research is to determine
which of the following two methods give adequate
results for the observed overall transport network.
The research was conducted using the example of
traffic network of the city of Sarajevo. This research
was preceded by modeling traffic network of the city
of Sarajevo, and then calibration network that was
made in relation to the data from the screen lines on
which the premium was 24-hour counting.

Keywords: traffic simulation, attribution of travel,
Equilibrium method, Stochastic methods.

1. UVOD

Prilikom izrade saobraéajnih studija cesto je
potrebno koristiti makroskopske simulacije
saobracaja u cilju dobijanja intenziteta saobrac¢ajnog
opterecenja na planiranim saobracajnicama.

Makroskopske simulacije saobra¢aja moguce je
vrsiti pomoc¢u velikog broja softvera koji koriste
razliCite metode prelaganja saobrac¢aja. U radu je
izvriSeno modeliranje saobra¢ajne mreze grada
Sarajeva sa kalibracijom otpora mreze, a prema
skrin liniji na kojoj je izvrSeno 24-satno brojanje
vozila. Na osnovu izvor-cilj matrice izvrSeno je
optereCenje relevantne mreze cesta na podrucju
grada Sarajeva, te pripisivanje saobra¢aja pomocu
Equilibrium i Stohasticke metode. Za simulaciju
saobracaja koristen je njemacki softver PTV Visum.
Cilj istrazivanja bio je ustanoviti koja od pomenute
dvije metode daje adekvatnije rezultate
sveobuhvatno za posmatranu saobracajnu mrezu.

2. SOFTVER ,,PTV VISUM*“

Vec¢ je pomenuto da postoji veliki broj softverskih
paketa koji se koriste za makroskopske simulacije
saobracéaja. Softver koji je koristen u ovom radu za
simuliranje saobracaja je PTV Visum 11.52.

PTV (Planung Transport Verkehr) je njemacki
nabavljaC softvera specijalizovan za softverska
rieSenja i konsultantske usluge za saobracaj,
transport i mobilnost. Ova kompanija se bavi
proizvodnjom softvera za planiranje i modeliranje
saobracaja.

PTV Vision je jedan od mnogobrojnih proizvoda ove
kompanije. Ovaj softverski paket koristi se za
modeliranje transporta i proradun saobracéajnih
tokova. PTV Vision je integrirani softverski paket za
modeliranje  prevozne potraZnje, planiranje i
operativnu analizu.

U posljednjih nekoliko godina ovaj softver je dodatno
unaprijeden i njegove moguénosti su jako velike. U
oblasti simulacije saobra¢aja unaprijedene su
simulacije scenarija u urbanim i ruralnim podrucjima.

Takoder, zone raskrsnica se mogu modelirati
realnije.
Simulacije  kretanja pjeSaka daju  proSirene

moguénosti stvaranja modela, kao i prikaza izlaznih
rezultata.

Osnovne komponente ovog softvera su Visum i
Vissim. Visum se koristi za makroskopske simulacije
i modeliranje prevozne potraznje, dok se Vissim
koristi za mikroskopske simulacije saobracaja i
obezbjeduje korisnicama izuzetno kvalitetnu paletu
alata za modeliranje i pracenje razlicitih parametara
na postojecoj i planiranoj mrezi.
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Prva verzija Visuma pojavila se 1986. godine i kao
Sto joj sam naziv govori (Highway model)
primjenjivala se za modeliranje autocesta. Ovo je bio
prvi komercijalni softver za modeliranje saobraéaja u
svijetu.

PTV Visum je sveobuhvatan, fleksibilan softverski
sistem za saobracajno planiranje, modeliranje
saobracajnih potreba i upravljanje podacima o
mrezi.

S obzirom da je namijenjen za multimodalnu analizu,
ovaj softver obuhvata sve relevantne nacine
transporta (putnicke automobile, kamione, autobuse,
vozove, pjeSake i bicikliste) u jedan konzistentan
mrezni model. Softver nudi razliCite procedure
pripisivanja saobracaja, kao i komponente Cetvero
faznog modeliranja saobraéajne potraznje (stvaranja
putovanja, raspodjele putovanja, modalna
raspodjela i pripisivanja putovanja).

Metode pripisivanja saobracaja dostupne u PTV
Visumu su:

Incremental assignment,

Equilibrium assignment,

Equilibrium assignment — LUCE,

Equilibrium assignment —Lohse,

Assignment with ICA,

Stochastic assignment,

TRIBUT assignment,

Dynamic User Equilibrium,

Dynamic Stochastic assignment.

CoNoRA~WNE

2.1. Ravnotezna (Equilibrium) metoda

Metoda ravnoteznog pripisivanja tzv. Equilibrium
metoda je jedna od najesce koristenih algoritama u
planiranju i istrazivanju saobracaja. Kod ove metode
putovanja se pripisuju na mrezu tako da ni jedan
korisnik ne moze smanijiti svoje vrijeme putovanja
odabirom alternativne rute.

Raspodijela putovanja po Equilibrium metodi zasniva
se na prvom Wardrop-ovom principu: ,svaki korisnik
izabire rutu na takav na¢in da su otpori na svim
alternativnim rutama isti, te da ¢e se koriStenjem
neke druge rute povecati vrijeme putovanja“.

Osnovha pretpostavka ove metode je da putnici
biraju rutu koja na minimum svodi njihova
pojedinacna vremena putovanja, te ukoliko nadu brzi
put, i¢i ¢e tim putem - Sto je relativno realna
pretpostavka.

Vazno je napomenuti da je Equilibrium metoda
iterativna metoda i da se pripisivanje nastavlja sve
dok se ne dostigne konvergencija ili ne izvrSi
maksimalan broj iteracija (koji je zadao korisnik). Sto
su stroZiji kriteriji konvergencije, to je potreban veci
broj iteracija da bi se pripisivanje obavilo.

Osnovni nedostatak ove metode je pretpostavka da
svi  korisnici metode raspolazu  idealnim
informacijama — da znaju sve moguce rute i uslove
saobrac¢ajnog opterec¢enja na tim rutama u bilo

kojem trenutku, odnosno da su u potpunosti
informisani o stanju na mrezi. Stoga je nerealno
oCekivati da ¢e korisnici zaista putovati tacno kako
ova metoda predvida. Takoder, Equilibrium metoda
pretpostavlja da svi vozaCi shvataju troSkove na
identic¢an nacin. Na osnovu toga, rjeSenje problema
pripisivanja putovanja je takvo pripisivanje kojim
nijedan voza¢ ne mozZe smanijiti troSkove svog
putovanja jednostranom promjenom rute.

Postupak  pripisivanja  Equilibrium  metodom
zavrSava kada su sve rute, bilo kojeg I-C (izvorno-
cilinjeg) para, u stanju ravnoteze. Vrijeme racunanja
ovom metodom zavisi od odnosa volumen/kapacitet
na mrezi. PoSto se ustanovljavaju nove rute u

svakom koraku u procesu iteracije za jako
optereCenu mrezu potrebno je duze vrieme
racunanja.

Program Visum prekida proces iteracije kod
proraCuna metodom Equilibrium ako je zadovoljen
jedan od sljedecih uslova:

e Postignuta je uskladenost mreze, Sto znaci da je
dostignuto ili umanjeno dopusteno odstupanje
otpora ruta u poredenju s parovima.

e dostignut je dredeni broj vanjskih iteracija bez
uskladenosti mreze (na jako optere¢enim
mrezama moguce je da naznacena dozvoljena
odstupanja ne daju stanje ravnoteze zato $to su
pomjerena samo vozila predstavljena cijelim
brojem.).

e dostignut je ili umanjen kriterij konvergencije
maksimalnog relativnhog razmaka.

e ako vrijednosti volumena zagu$enja i vrijeme
Cekanja usljed zaguSenja odstupaju za
vrijednost maksimalne relativne razlike ili manje
proces se prekida.

2.2. Stohasticka (Stochastic) metoda

Stohasticku metodu je 1971. godine razvio Dial. Ova
metoda zasniva se na teoriji vjerovatnoée, a
putovanja izmedu |-C parova raspodjeljuju se
izmedu viSe alternativnih puteva. Odnos putovanja
koji se pripisuje odredenom putu, jednak je
vjerovatnoéi izbora tog puta. Ona se izraCunava
pomodéu logit modela za izbor puta.

Opcenito, §to je krace vrijeme putovanja nekog puta,
u poredenju sa vremenima putovanja ostalih puteva,
veca je vjerovatnoca izbora tog puta. Medutim,
Stohasticka metoda pripisuje putovanja samo na
sracionalne“ puteve koji se definiSu kao oni koji
dovode putnika blize cilju i/ili dalje od izvora. Ova
metoda je unaprijedena u odnosu na metodu Sve ili
nista, jer se koristi vec¢i broj puteva izmedu izvora i
cilja. Kao i kod metode Sve ili nista, ovaj model ne
uzima u obzir kapacitet linka. Stohasticka metoda je
veoma sli€na Equilibrium metodi pripisivanja, osim
Sto nema pretpostavke da svaki korisnik posjeduje
idealnu informaciju o putu.
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Pojam greske se uvodi da bi se algoritmu omoguéilo
pripisivanje putovanja na manje optimalnu rutu u
nastojanju da se napravi model koji opisuje nacin na
koji korisnici prave greske pri odabiru rute.

Mnogi napredni modeli pripisivanja saobracaja
koriste ovu metodu. Od svih navedenih metoda, ova
metoda zahtjeva najveéi broj podataka da bi se
ispravno izvrSilo pripisivanje. Stvaranje realnog i
znacajnog pojma gredke moze biti sloZzeno.

Van Vilet je smatrao stohasti¢kim modelima sve one
modele kojim se eksplicitho omogucéava izbor ruta
bez minimalnih troSkova. ,Prakti¢no, svi takvi modeli
pretpostavljaju da percepcije vozaca o troSkovima
na bilo kojoj datoj ruti nisu identicne, te da su
putovanja izmedu svakog I-C para podijeljena
izmedu ruta tako $to najjeftinije rute privlace najveci
broj putovanja.“[5] Oni imaju znacajne prednosti u
odnosu na ostale modele zbog toga $to raspodjeljuju
putovanja na mnoge rute izmedu pojedinih parova
C¢vorova mreze. Pripisivanja su stabilnija i manje
osjetljiva na neznatne varijacije u definisanju mreze
ili tro8kova linkova koji ne zavise od protoka, te su
stoga najpodesnija za koriStenje u uslovima
saobrac¢ajne neoptereéenosti, kao Sto su periodi
smanjenog saobracaja ili ruralna podrucja sa niskim
nivoom saobracéaja. Postupak pripisivanja putovanja
Stohastickom metodom uzima za pretpostavku da
ucesnici u saobraéaju generalno biraju najpovoljnije
rute, ali vrednuju pojedinacne rute razliito zbog
nepotpunih ili razli¢itih informacija.

U ovoj metodi koriste se modeli raspodjele kao na
primjer Logit, Kirchhoff, Box-Cox, Lohse ili Lohse sa
beta promjenljivom.

U poredenju sa Equilibrium metodom, u Stohastickoj
metodi postoji viSe opterecenih ruta, ¢ak i na manje
optere¢enoj mrezi zato Sto je (mali) dio prevozne
potraznje pripisan na manje povolijne rute, kako
nalaze model raspodjele.

Postupak pripisivanja putovanja StohastiCkom
metodom sastoji se iz vanjske i unutradnje iteracije.
Vanjska iteracija sa iteratorom n koristi se za izbor
ruta. Postupak se ponavlja sve dok se ne dobije da
je n=N ili dok se ne pronadu nove krace rute.
Unutrasnja iteracija sa iteratorom m koristi se za
pripisivanje volumena rutama. Postupak se ponavlja
sve dok se ne dobije da je m=M ili dok odstupanja
otpora elemenata na mrezi, kao i odstupanja
volumena ruta izmedu dva koraka iteracije ne budu
jako mala. U sluaju pripisivanja putovanja
Stohastickom metodom, alternativne rute nastaju za
neki I-C par variranjem otpora objekata na mreZi na
osnovu raspodjele putovanja, a s ciliem modeliranja
nepotpunih informacija koje su dostupne korisnicima
puta. Na taj nadin moguée je u jednom koraku
izraCunati ne samo najkracu rutu u pogledu otpora,
nego i alternativne rute sa vecom vrijednoScu
otpora.

3. ANALIZA POSTOJECE MREZE

Istrazivanju i analizi postojeCe saobracajne mreze
prethodilo je modeliranje i georeferenciranje linkova i
¢évorova na mrezi saobracéajnica grada Sarajeva.

U Tabeli 1. prikazani su preuzeti podaci o broju
vozila na skrin liniji iz ,Studije saobra¢aja Kantona
Sarajevo". Ovu skrin liniju ¢ini ukupan broj vozila
dobiven brojanjem na Cetiri presjeka u gradu.

Tabela 1. Izbrojana vozila na skrin liniji - Marijin Dvor

Ulica vozila/dan
1. Put Zivota 10.486

2. Zmaja od Bosne 70.607

3. Zagrebacka ulica 14.705

4. Put mladih muslimana 10.338
Marijin Dvor - ukupno: 106.136

Primjenjena matrica kretanja je, u kombinaciji sa
elementima saobracajne mreze, Kkalibrirana na
osnovu snimljenog referentnog brojanja i strukture
vozila u saobra¢ajnom toku.

U analizi su posmatrane  najoptereéenije
saobracajnice u gradu: Glavna gradska magistrala,
Tranzit, JuZna i Sjeverna longitudinala, te popre€ne
Transverzale, ali su paralelno pratene i
saobracajnice nizeg ranga.

Nakon $to su svi podaci sakupljeni, geokodirani i
uneseni u program Visum, proveden je proces
kalibracije, kao i postupak ocjene ispravnosti
modela.

Osnovna pretpostavka je da se simulirani podaci
modela ne bi trebali znaajno razlikovati od stvarno
brojanih podataka. Prihvatljivi nivo greSke direktno je
povezan sa postojeCim obimom saobra¢aja na
odredenoj saobracéajnici. Na saobraéajnicama sa
veéim obimom saobrataja moguée je ocekivati
manje razlike u rezultatima dobivenim simulacijom i
stvarno brojanih podataka.

Prihvatljiva ograni€enja mogu biti takva da se 10%
greSke moze oCekivati na glavnim, najoptereéenijim
saobracajnicama, 20% na sekundarnim
saobraéajnicama, i mozda &ak 100% na malo
koriStenim ruralnim saobracéajnicama.

lako se zadnji nivo greSke moze Cciniti visokim,
varijacija od 100% na malo koriStenim cestama
moze znadciti razliku od 25 do 100 vozila, nedovoljnih
da uzrokuju greSke u planiranju objekata kada se
koriste rezultati modela.

Kalibracija je izvrSena provodenjem serija simulacija
i procjena rezultata putem poredenja uzoraka
saobracéaja i izraunatog obima saobraéaja koji su
dati u ,Studiji saobra¢aja Kantona Sarajevo“. Svaka
promjena parametara utiCe na raspodjelu
opterecenja. Prema tome, proces Kkalibracije je
uvijek povratan i potrebno je neprekidno nadgledati
svaki korak do okon¢anja procedure.
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4. REZULTATI ISTRAZIVANJA

Poredenje rezultata dobivenih  Equilibrium i
Stohastic(kom metodom pripisivanja saobracaja
izvrSeno je tako $to su pored postojece skrin linije -
Marijin dvor, na kojoj je izvrSeno brojanje saobracaja
definirane jo$ tri skrin linije na postojecoj mrezi
saobracajnica.

Skrin linija (engl. screen line) je imaginarna linija
koja sijeCe nekoliko paralelnih pravaca koje nose
glavno kretanje kroz odredeni dio mreze. Skrin linije
su definisane na Cetiri lokacije u gradu. Na Slici 1.
prikazane su posmatrane skrin linije u gradu: Stup,
Cengi¢ Vila, Marijin Dvor i Centar.

\

Slika 1. Posmatrane skrin linije u gradu

Rezultati dobivenog broja vozila na skrin linijjama u
gradu po Equilibrium i Stohastickoj metodi prikazani
su raspektivnho u Tabelama 2 i 3.

Tabela 2. Pregled broja vozila po metodi Equilibrium na Cetiri
skrin linije u gradu

Broj vozila dobiven
Dio grada Equilibrium metodom (voz/dan)

| smjer Il smjer Ukupno
Centar 29.347 32.234 61.581
Marijin Dvor | 47.077 46.344 93.421
Cengi¢ Vila 38.823 39.773 78.596
Stup 29.766 29.766 59.531

Tabela 3 Pregled broja vozila po Stohasti¢koj metodi na Cetiri
skrin linije u gradu

Broj vozila dobiven

Dio grada Stohastickom metodom (voz/dan)

| smjer Il smjer Ukupno
Centar 33.289 32.223 65.513
Marijin Dvor | 50.162 49.445 99.607
Cengic Vila 42.000 40.821 82.821
Stup 36.775 36.775 73.550

Poredenjem dobivenog saobracaja po obje metode
sa izbrojanim saobraéajem na skrin liniji Marijin dvor
koji iznosi 106.136 voz/dan (Tabela1l) moZe se

uoCiti da su pribliznije dobivene

Stohastickom metodom.

Naime, procentualna razlika izmedu izbrojanog broja
vozila i broja vozila dobivenog pomoéu ove dvije
metode iznosi:

e Equilibrium metodom 11,97 %.
e Stohastickom metodom 6,15 %.

Iz ovih rezultata jasno se vidi da su Stohastickom
metodom dobiveni rezultati koji su pribliZniji
izbrojanom saobracaju, odnosno da je ova metoda
dala realnije rezultate.

vrijednosti

Rezultati su medusobno uporedeni i na preostale tri
skrin linije u razli¢itim dijelovima grada (Centar,
Cengi¢ Vila i Stup). Kao i u prvom slugaju, i na
ostale tri skrin linije dobiveno je vece saobracajno
optere¢enje po Stohastickoj metodi. Na prvoj skrin
liniji (Centar) razlika u dobivenom saobraéaju iznosi
oko 4.000 vozila/dan. Na skrin liniji koja je povuéena
u naselju Cengié Vila dobivene su manje razlike u
rezultatima po dvjema metodama - oko 3.000
vozila/dan, dok je najve¢a razlika dobivena na
posljednjoj skrin liniji (Stup) i iznosi oko 14.000
vozila/dan.

Iz rezultata dobivenih simulacijom uo€eno je da je
razlika koja se pojavila na skrin linijama proistekla iz
Cinjenice da je saobracajnicama nizeg ranga
Stohastickom metodom pripisano vece saobracajno
optereCenje u odnosu na saobrac¢ajno opterecenje
na istim saobra¢ajnicama pripisano pomocu
Equilibrium metode, dok su saobracajnice na kojima
se odvijaju glavni saobracajni tokovi u oba slu¢aja
relativno jednako opterecéene.

Razlike u broju vozila na sporednim
saobracajnicama po Equilibrium i Stohastickoj
metodi su znatne. Kao 35to se moze vidjeti na
slikama 2. i 3. na pojedinim saobrac¢ajnicama
dobivena razlika iznosi i po nekoliko hiljada vozila.
Na pomenutim slikama moZemo primjetiti da je na
jednoj od sporednih saobracajnica Equilibrium
metodom dobiveno 1.071 voz/dan, dok je
Stohasti¢(kom metodom dobiveno 6.818 voz/dan.
Kada se ova razlika izrazi u procentima, iznosi 84,29
%.

Suprotno tome, na dijelovima najopterecenije
saobracéajnice u gradu (Glavne gradske magistrale),
razlike u dobivenom broju vozila Equilibrium i
Stohastickom  metodom su neznatne. Na
razmatranom dijelu Glavne gradske magistrale
dobivene su slijedeCe vrijednosti saobracéajnog
opterecenja:

e Equilibrium metodom  50.783 voz/dan
e Stohastickom metodom 50.728 voz/dan
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5. ZAKLJUCAK

U radu je izvrSena makroskopska simulacija
saobrataja cestovne mreze grada Sarajeva
koristenjem njemackog softvera PTV Visum.

U sklopu ovog softvera postoji viSse metoda
pripisivanja saobracaja, ali su u radu koridtene dvije:
Equilibrium i Stohasticka metoda. Na osnovu
podataka o broju kretanja koji su preuzeti iz ,Studije
saobracaja Kantona Sarajevo® izvr8ena je simulacija
saobracaja na mrezi saobracajnica grada Sarajeva
za 2004. godinu. Razlika izmedu izbrojanog broja
vozila (preuzetog iz Studije) i broja vozila dobivenog
simulacijom procentualno iznosi:

e Equilibrium metodom 11,97 %.
e Stohastickom metodom 6,15 %.
Dakle, Stohastic(kom metodom su dobiveni priblizniji

rezultati za godinu za koju je izvrSeno brojanje
saobracaja.

Slika 3. Dobiveni broj vozila na sobracajnicama u gradu Stohasti¢kom metodom

UocCeno je da je Stohastickom metodom dobiveno
vecée optereCenje na saobraéajnicama nizeg ranga u
odnosu na Equilibrium metodu. Zbog razlika u
algoritmima po kojima rade ove dvije metode
dobivene su razliite vrijednosti optereéenja na
mreZi saobracajnica.

Pomoc¢u Stohasticke metode na sporednim
saobracajnicama se postiglo vece opterecenje u
poredenju sa Equilibrium metodom zato Sto je dio
prevozne potraznje pripisan na manje povoljne rute,
upravo kako nalaze model raspodjele. Dakle, u
Stohastickoj metodi manje atraktivne rute imaju
odredeno  saobrac¢ajno  opterec¢enje, dok u
Equilibrium metodi mogu imati i vrijednost nula.

Rezultati dobiveni Equilibrium i Stohastickom
metodom najviSe se razlikuju po pomenutom
optereéenju sporednih saobracajnica. Poredenjem
rezultata, takoder je utvrdeno da su Stohastickom
metodom dobiveni rezultati koji realnije opisuju
stanje na kompletnoj mrezi.
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Cyapa Llebo, Acja ®ejauh

Iz izloZzenog proizilazi zaklju€ak da za potrebe
saobracajnih studija u kojima se prvenstveno
analiziraju  saobracajni  tokovi na  glavnim
saobracéajnicama kao $to su studije regiona ili vec¢ih
podrucja Equilibrium metoda je primjenjiva i sasvim
zadovoljavaju¢a. Medutim, ukoliko se analizira
saobracajna mreza nekog grada gdje su od znacaja
i vrijednosti saobracajnog opterec¢enja na sporednim
saobracCajnicama u tom slu€aju je preporucljivo
upotrijebiti Stohasticku  metodu pripisivanja
saobracaja na mrezu saobracajnica.
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CTtpy4Hu pag
Pe3ume: Memod OybuHckux aHanusa caobpahajHux
He3eo0a je y Eeponickum 3emrbama eeh Oyxu HU3
200uHa y npumMeHu, ra ce 3a caobpahajHe He3z00e ca
roauHynum nuyuma cripogode OybuHcke aHanuse 00
cmpaHe rnocebHo gopmupaHo2 mynmu-
QucyunnuHapHo2 mumMa He3asUCHUX CmpyYH-akKa.
lModayu ce cucmemMamus308aHO U MIAHCKU
MpuKyr/bajy 3a ceaku 00 OCHOBHUX hakmopa
Hacmatxka caobpahajHe He3200e, Kao Wmo Cy YOBEK,
803UsI0, rMym U OKOJlUHa U OemarbHO aHanuaupajy
Kako bu ce ymepdusnu ¢hakmopu Koju cy ymuuanu Ha
HacmaHak KOHKpemHe caobpahajHe He3200e U HeHe
rnocneduye. YnaHom 156. 3akoHa o 6e3bedHocmu
caobpahaja Ha nymesuma Penybnuke Cpbuje,
ynpaserbad nyma je obaeeszaH Oa epuwiu HesasUCHe
oueHe caobpahajHux He3zo0a (OybuHcKe aHanu3se), 3a
ceaKy caobpahajHy He3200y ca Hajmarbe JjedHUM
rnoauHynuMm nuuyem Ha jagHom nymy. Mehymum, y
Cpbuju 00 yceajama 3akoHa 2009. eoduHe 0o daHac
jow yeek Huje degbuHucaH U yCBOjeH MpPasuUSTHUK O
HaquHy crposohera He3aBUCHUX OUueHa, Humu je
3aro4yema cucmeMcKka aHarnusa y3poka U OKOIHocmu
HacmaHka caobpahajHux He3zeo0a u ymephusarba
ymuuaja nyma u fymHe OKO/IUHe Ha HacmaHak
He3200e, Kopuwherem ogoe memoda. Cpbuju mek
npedcmoju  pasgujarbe adekeamHoz Mmodena U
opmupar-e cucmemckoe rpucmyrna crposgoljera
He3asucHUX oueHa caobpahajHux He3zoda. AHarnu3a
ceemcKux uckycmasa y epuiersy OyOUHCKUX aHarnu3a
rnokasyje O0a je mo eeoma CrIOXeH [POUEC, Koju
3axmesa mynmuducyursiuHapaH muMm cmpydrbaka u
3Ha4yajHa MamepujaniHa cpedcmea. Y Cpbuju ce
rnomeHyujarn 3a KeanumemHo cripogohere dyObUHCKUX
aHanusza caobpahajHux Heseoda Hanasu y eeh
passujeHoj rfipakcu  eewmadera caobpahajHux
He3e00a, Ha Koju Ha4yuH cy eeh denluMUYHO pa3sujeHu
cmpyydrbayu Koju bu Moeu YuUHUMU makee mumose, a
memodorioeuja gewmayera criyxumu Kao
rnpemxodHa aHanu3a 3a ycMmepasar-e moka OybuHcke
aHarnu3se ceake KOHKpemHe He3eo0e.
KmbyyHe peum: HesasucHe oueHe, OybuHCKa
aHarnu3sa, noeuHyna fuya, eewmayere, caobpahajHa
He3eo0a
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Professional paper
Summary: The method of in-depth analysis of traffic
accidents in European countries for many years in
the application, and for traffic accidents with Killed
persons conducting in-depth analysis by the
specially formed a multidisciplinary team of
independent  experts. The information is
systematized and planned collected for each of the
main factors of traffic accidents, such as human,
vehicle, road and environment and detailed analysis
in order to identify factors that have contributed to
the emergence of specific accident and its
consequences. Article 156 of the Law on Road
Traffic Safety of the Republic of Serbia, control time
is required to perform an independent assessment
of traffic accidents (in-depth analysis), for each
traffic accident with at least one fallen face down on
a public road. However, in the Republic of Serbia
since the adoption of the Act of 2009 to date has not
yet been defined and adopted rules on carrying out
independent assessments, nor is it started
systematic analysis of the causes and
circumstances of the traffic accident and determine
the impact of the road and road environment on the
occurrence of an accident, using this method. Serbia
still needs to develop an adequate model of the
formation of a systemic approach to the
implementation of independent assessment of traffic
accidents. Analysis of international experience in
performing in-depth analysis shows that this is a
very complex process, which requires a
multidisciplinary team of experts and significant
resources. In Serbia, the potential for quality
implementation of in-depth analysis of accidents
located in already developed practice of expertise of
traffic accidents on the way already partially
developed by experts who could do such teams, and
the methodology of expertise to serve as the
preliminary analysis for directing the flow depth
analysis of each specific accident.
Keywords: independent assessment, due diligence,
killed people, expertise, traffic accidents
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Henap Mapkosuh, Munax Byjanuh, Kpcto Jlunosau, Bopuc AHtuh, Janu6op Mewnh

1. yBOa

Mocneawunx rognHa caobpahajHe He3roge nocTajy
jedaH of HajpehuMx  CBETCKMX  34paBCTBEHUX
npobnema y nornegy CMPTHOI CTpajawa W

noppefmeawa Jrbygn. [lpema nogaumma (WHO,
2013.), Tokom 2010. roguHe ©poj CMPTHOr cTpagara

y caobpahajHum Hesrogama je pocturao 1.23
MUNMOHa CMPTHO CTpajanux, npu uyemy 6poj
cTpaganux y caobpahajHum Hesrogama uma

TeHAeHuujy aarber noehama, Tako Aa ce npouemyje
Oa 6u 2030. cmpTHO cTpagare y caobpahajy noctao
neTn y3pok CMpTHocTM y cBeTy. Of CBMX LUTETHUX
nocrnegvua y ApywTBy, Hajyewha HacunHa cmpT
porafa ce y caobpahajHum Hesrogama. Takohe, ocum
CMpTHOI  CcTpajawa Jbyau y caobpahajHum
He3rogama, HacTajy U BenvKe matepujanHe wTete u
noepege, a LWTO CBe 3ajeQHO CTBapa M3Yy3eTHO
Benuke couujanHe Tpowkose. [pouewyje ce pfa
jeoHa caobpahajHa He3roga Yy 3aBUCHOCTM 0
HacTanux nocrnegvua Moxe npeacrasrbatv TpoLuak
on Hajmawe 3.082,00 eypa (Hesroga ca nako
nospeheHum) po 309.753,00 eypa, Antic et all.
(2012.) (Hesroga ca norvHynNuM nuuem), 4OK npema
Apyrum aytopuma ropwa BpegHOCT  TPOLUKOBa
caobpahajHe He3roge ca MorvHynuma Moxe Aoctuhu
356.962,00 (PIARC, 2011.), 317.317,00 eypa (Ross,
2012.), na go 4ak 2.299.016,00 eypa (MnHuctapcTeo
TpaHcnopTa Benwvke bputanuje, 2013.).

Wmajyhun y Buay nocneguue caobpahajHux Hesroga
(matepujanHe 1M HemaTepujanHe  TPOLUKOBE)
HEOMXO4HO je CMCTEMCKU [OenoBaTh Ha CMamene
Opoja caobpahajHnx Hesroga. 3a  CUCTEMCKO
JenoBake y uniby cmamera bpoja caobpahajHux
He3roga HeonxoAHO NPEeBEHTUMBHO AenoBaT y Luiby
cnpedaBatba HOBUX He3droga. 3a opmuparse
afeKkBaTHVX MPEBEHTUBHUX Mepa HEeOMNXO4HO je
NPeTXo4HO MOY3[4aHO U MPELIM3HO YTBPAUTM Y3POKe U
OKONHOCTM MoA Kojuma cy Beh HacTane nperxogHe
caobpahajHe Hesroge. 3a oBakBe aHanuae
HeONMxoAHO je MPUKYNUTK BENWKM Opoj nogataka Koju
Cy Yy Be3M ca HacTanom caobpahajHoM He3rogom, npu
YyeMy je 3a MpuKyn/bawe TakBMX nofaTtaka
HEOMXOOHO aHraxoBaTW CTpydyHa, obpasoBaHa W
obyyeHa nuua. Y Hay4HOj 1 CTPYYHOj Mpakcy aHanuse
caobpahajHux He3roga ce MOry nogenutu y [ABee
rpyne, n To (oeHOMEHOMOLLIKE N €TUOMOLLIKE aHanu3e.

deHomeHonoWwkKe aHanum3e caobpahajHux Hesroga
UMajy 3apatak na ytBpae rnobanHe npobreme
6e3benHocTn caobpahaja u Hajuewhe ce cnpoBoae

kopuwherwem  T3B. 30vpHMX  nogaTtaka O
caobpahajHum Hesrogama. MprmeHom
ogroeapajyhux CcTaTUCTMYKUX aHanu3a, Hajuewhe

OECKPUNTMBHMX CTaTUCTMKa 40Masu ce OO 3aKibyvaka
rae W y Koje BpeMe ce HajMewhe porahajy
caobpahajHe Hesroge, gorasu ce [oO pacnogena
y4yecHuka caobpahajHux Hesroga, pacnogena
nocneguua caobpahajHux Hesroga utg. Ca gpyre
CTpaHe, eTUONOLLIKa aHanM3a oTeapa T3B. LpHY KyTujy

n omoryhaesa ga ce ytBpae y3pouu caobpahajHux
Hesroga. Ca npeumsHUM NO3HaBakEM Yy3poka
caobpahajHux Hesroga Moryhe je  npeumsHo
nedwmHncatn ogroeapajyhm ceT mepa 3a yHanpehewe
cTawa 6e3begHocTn caobpahaja.

Y OKBMPY €TMONOWKUX aHamusa caobpahajHux
He3roga npenosHajy ce Hajyewhe: ekcneptuae,
OOHOCHO BewTadewa caobpahajHux Hesroga WU
AybuHcke aHanuse caobpahajHux Hesroga, OAHOCHO
He3aBWCHe oueHe caobpahajHux Hesroaa.

Y EBponu je 3a yrBphuBare y3poka W yTULajHMX
akTopa Ha caobpahajHe He3roge pa3BujeH U YCBOjeH
nporpam AyOMHCKMX aHanm3a caobpahajHux Hesroga
ca MOrMHYNMM NUMMa, a Koju je pasBujeH of, cTpaHe
ERSO u getarbHo paspaheH y okBupy nornaerba 5
npojekta SafetyNet (Bjorkman et al. 2008.). VY
Ayctpanujn je y uwby YyTBphMBawa Yy3poka W
OKOIMHOCTM HacTaHka caobpahajHux Hesroga 2003.
roguHe cnpoBefeHa npBa AycTpanuvjcka HauuoHanHa
aybuHcka aHanmsa caobpahajHux Hesroda Yy Kojoj cy
aHanu3vpaHe caobpahajHe Hesroge M3 OBe ApXaBe
(BukoTpuja n Hoewm jyxHu Benc) y nepuoay 2000-2003.
rogvHa. Y Benukoj BputaHuvje je cnpoBegeHo Bulle
OyOHUCKNX aHanm3a, pasnMunMTUX KaTeropuja y4ecHvka
y caobpahajy, nog HasuBom “On-The-Spot accident
research”, y kojuma cy pgeduHUCaHW yTULAjHK

hakTopu Ha HacTaHak caobpahajHux Hesroaa.
YHuBepautet y Agenavam je jow 1975. roguHe
3anoyeo ca aHanuM3oMm caobpahajHux Hesroga,

npvMeHoOM AyOMHCKMX aHanv3a, a LWTo je ycaBpLuaBao
N pasBujao y HacTaBKy CBOr paga, kpo3 Behu Opoj
cnpoBefdeHnx AOybuHckux aHanusa caobpahajHux
Hesroga. Y oksupy SUPREME npojekta (European
Commission, 2007.) Esponcke komucuje, yvja je jegHa
on uenuHa Guna u u3BewTaj AyOWMHCKMX aHanmsa
caobpahajHux Hesroga, AaTu Cy OCHOBHU Y3poun K
OKOITHOCTM MOof, Kojuma HacTajy caobpahajHe Hesroge.

Mpakca je nokasana fa je 3a AybuHcke aHanuae
caobpahajHux Hesroga HeonxogHo dopmMupaTu
MYNTUOUCLUMMIMHAPHN  TUM  CTpyyrsaka Koju he
AeTarbHO  aHanuauMpatu  CcBaKy  MojeAuHaudHy
caobpahajHy Hesrogy ca pasnuuuTuX acnekarta, Kao
LUTO Cy yTULaj NyTa 1 NyTHE OKOMWHe, yTuuaj Bo3una
M yTMUaj BO3aya Ha HacTaHak caobpahajHe He3roge u
HeHe nocneguue. 3a cnpoBofjele OBako CIIOXEHe
aHanuse cBake caobpahajHe He3roge HEeOnxoAHo je
noctojawe Beher ©Opoja cTpydrbaka pasnMYUTUX
cTpyka 1 obpasoBawa, KOju Cy NpPeBacXxOAHO
cneunjanusoBaHun, oby4eHn 1 eQykoBaHWU 3a aHanuse
caobpahajHux Hearoga.

Llnpokn oncer ytuuajHux cpaktopa Koju yTuyy Ha
HacTaHak caobpahajHe He3roge 3axTeBa M LUMPOK
oncer 3Hawa M obpasoBaka ocoba koje BpLle
aHanuse, jep je camMoO Ha Taj HauuMH Moryhe
06e30eanTN KBanUTETHO MPUKYMNIbake peneBaHTHUX
nokasaterba, a LWTO AOMPUHOCKM  MOYy3AaHOM
yTBphMBaky (aktopa W OKOMHOCTM HacTaHKa
caobpahajHux Hesroaa.
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Metoponorvja pybuHckix aHanusa caobpahajHux Hesroga

Wmajyhu HaBegeHo y Buay, jeaan og npobnema wmpe
npuMeHe AyOMHCKMX aHanusa je W HepgocTaTtak
ajeKkBaTHMX TUMOBA CTpydYwaka koju 6um Ha
3agosorbaBajyhm  HauMH MormM  ga  cnpoBoge
AyObuHCKe aHanuse n OoHOCe BarbaHe 3aKkibyyke Koju
6Gu y HactaBky Mormm 6utn  kopuwheHn y
NpeBEHTUBHOM nenoBawy y bes3begHocTn
caobpahaja, oTknarbaweM npeno3HaTUX OnacHOCTU
WM ymarnBaHkEeM HMXOBOI HeraTUBHOT yTuuaja.

Y okBupy npojekta SafetyNet nedmHucaH je Benukm
6poj Bapujabnu koje je Heonxo4HO MPUKYNUTK y BE3N
ca He3rooMm, a Mo NPUHLMMNY UCTPaxmBaHa No3HaTor
kao SafetyNet Accident Causation System (SNACS)
(Reed and Morris, 2008.). Y okBupy [yOUHCKNX
aHanusa moryhe je nocmaTtpaTtu cBe hakTope Be3aHe
3a HacTaHak caobpahajHe He3roge, gpakTop nyT ca
OKONMMHOM, BO3MIIO M YOBEK, Ha HacTaHak
caobpahajHe Hesroge wunu camo nojeauHe cakrtope
kKao wTto cy To pagunm Penumaka et al.(2014.)
Bpwehn gybuHcke aHanuie caobpahajHux Hesroga
MYTHUYKMX BO3WMA FO€ je WCKIbYYMBO YOBEK Kao
dakTop 6mo y3podHuk. Takohe cy Rich et al. (2013.)
npaTunu  yTuuaj CTapocTV BO3WNa Ha  TEXWHY
nocrneguua caobpahajHux Hesroga y [aHCkoj, Kako
Ou yTBpaMnM yTuuaj daktopa BO3WO Ha nocrieguue
caobpahajHux Hesroga. Pesic et al. (2014.) cy y cBom
pagy banu npukas Hajborbe CBeTCke npakce Yy
Bpleky OyOMHCKMX aHanusa, kao u MoryhHocT
npumeHe Ha Teputopuju Penybnuke Cpbuije.

Aidoo et al.(2013) cy y okBupy OYyOMHCKUX aHanvaa
yTBphuBanu ytuuaj nyta n nyTHe OKONMHE Ha ofriyke
BO3aya Ja HanycTe MeCTO Hesrofje HakoH cydapa ca
newiakom, rge cy gokasanu aa noctoju yTuuaj nyta u
MyTHE OKOMWHE Ha OBaKBO NOHallawe BO3a4ya, a LUTo
uma 3a nocrneguuy sehu Bpoj CMpTHUX criydajeBa jep
nospeheHMmMa Huje ykasaHa MeauuMHCKa noMoh Ha
Bpeme. Hakamies-Blomqvist,(1993a) cy nokasanu ga
MOCTOjX 3aBUCHOCT BPCTe cyaapa o4 CTapoCcTy BO3a4a,
a y pagy (Eberhard, 1996.) je ykazaHO Ha
HeonxoAHOCT AedhmHMcCarka npegnkTopa Hebe3beaHor
noHallara Bo3aya y 3aBMCHOCTU O CTapOCTH.

[ybvHcke aHanu3e nojeaAMHUX OCHOBHUX chakTopa
Unun octanux oakTopa OABOjeHO oA, ApYruX Aajy jacHy
CNUKY O YTMUajy nocMaTpaHor paktopa Ha HacTaHak
caobpahajHe Hesroge. C gpyre CTpaHe u3OBOjeHe
aHanuse yTuuaja camo jegHor dhaktopa He Aajy jacHy
N LLeNoBUTY aHanu3y CBUX YTULAjHUX dpakTopa Koju cy
OOMpUHeNn HacTaHky caobpahajHe Hesroge, Kao Hu
HMXOBOM  MeRycoOHOM  yTuuajy Ha HacTaHak
caobpahajHe Hesroge.

Umajyhm 1O y BMay, 3a pobujawe noysgaHmx
nokasaTterba yTuuajHUX akTopa Ha HacTaHak
caobpahajHe Hesroge HeEONXOOHO je CnpoBecTH
JeTarbHy OyOMHCKY aHanuay CBMX npeno3HaTux
dakTopa, KOju Cy yTUUanM Ha  HacTaHak
caobpahajHe Hesroge. Y  OKBMPY  OBaKBOr
UcTpaxmBarwa HEONxXOAHO je nmopen yTuuaja CBUX
nojeguHayHmx dakrtopa yTBPAUTU U MeRyCOOHM

yTuuaj, kao n cagejctso ogpeheHor 6poja dakropa
Ha HacTaHak caobpahajHe Hesroge. 3a pobujawbe
noysgaHux nogataka o yTuuajHum dakTopuma, a
KOju ce MOry KOPUCTUTU y NPEBEHTUBHOM [enoBaky
y uurby cnpevyaBawa Oyayhux caobpahajHux
Hesroga HEOMXOAHO je BPLUNTK CrioXeHe AyOuHCKe
aHanuse, Koje umajy y Bugy cBe HaBefeHe yTuuaje,
Kako 6u ce Ha ageKkBaTaH Ha4yMH YTBPAMITN HAYUHU U

mMmogenun npeBeHTUBHOI agenoBawa Yy unioy
crnpeyaBaka HacTaHka HOBWMX  caobpahajHux
Hesropaa.

2. MOOENU OYBUHCKUX AHATIU3A

Y nocnegwunx MNeTHaecTak rogvHa y pasBujeHUM
3emMrbamMa [JoLsio je Ao pa3Boja AyOMHCKMX aHanm3a
caobpahajHux Hesroga. lMoTpebHO je HanmomeHyTU
[a je HEKOJIMKO BaXKHWUX CTpaTeLlkMx mehyHapogHux
npojekata, kao wto cy SAFETYNET i DACOTA y
nojeouHnuM CBOjUM AenoBMMa TpeTupanu ynpaso
HesaBuWCHe wucTpare caobpahajHnx Hesroga u
nybuHcke aHanuse caobpahajHux Hesroga. MNocebHo
Cy TpeTuMpaHu HauvH MNpuKynibaka nogartaka y
aHanuau caobpahajHMx He3roga ca HajTeXUM
nocneavuama.

Y LlBenckoj ce aybuHcke aHanu3e caobpahajHux
Hearoga cnposoge jow oa 1997. roguHe u WBeacka
Cce cmaTtpa jedHOM OA 3eMarba Koje Cy npee yBene
aybuHcke aHanuse caobpahajHux Hesroga y CBOjY
npakcy. Y LUBeackoj noctoje mocebHo oapeheHu
He3aBMCHM TMMOBM KOjU CYy 3agyKeHnm 3a
cnposoherwe aybuHcknx aHanusa. buxoe 3agata je
Aa Ha TepeHy, OQHOCHO Ha MEeCTy He3roae, Npukyne
ogroeapajyhm 6poj mHdopmaumja n ga cnpoBegy
ogroBapajyhe aHanuse.

Y lUBeackoj noctojy TpU  HMBOA  aHanusa
caobpahajHux He3roga: nNpBu, Koju ce cnpoBoau Ha
MecTMMa Ha Kojuma ce poraha Buwe of 5
normHynux y caobpahajHoj Hearogu, Opyru, Koju
aHanusMpa uYukeHuue, OgHOCHO 30upHe nopaTtke o
caobpahajHum Hesrogama, T3B. (PE€HOMEHOMOLUKUM
npuctynom, n Tpehwu, koju nogpasymeBa AyOWHCKY
aHanuay cBux caobpahajHux He3roga ca HajTeXum
nocneguuama.

Mpunukom cnpoBoferwa [yOUHCKMX aHanu3a, Yy
LliBeackoj ce [0 KOHa4yHOr 3akrbyyka Aonasu
aHanu3oM pasnuunMTuUX AOKYMeHaTa W u3BelTaja u
TO: M3BewTaja cneyunjani3oBaHor Tuma 3a gyouHcke
aHanuse, nonuuUMjcknux n3seLlTaja, UHpopmaumja us
eBuaeHUMja BO3aykux [03BOMa, BO3Mna U Apyrux
eBuAeHUMja, m3BelwTaja obaykuumja, u3BelTaja o
ocTanuM CcnpoBegeHuUM akTtmBHocTuma uTta. Kao
KOHayaH pe3yntaT u3 cBeobyxBaTHe [OyOMHCKe
aHanu3e pobuja ce um3BewTaj KOjM nogpasymeBa
JeTtareHy aHanusy caobpahajHe Hesroge 3ajegHo ca
npegnoXeHUM eBeHTyanHMM Kopekuujama y Besun
nyTa OAHOCHO NYTHE OKOSNHE.
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MocebHo uHTepecaHTaH AeTarb AyOGuHCKUX aHanusa
caobpahajoux Hesroga Yy LUBeackoj je jaBHO
nyonukoBake A00OMjeHMX pesynTata  Hajlmpoj
jaBHOCTM W [oCTaBibake Wu3BellTaja ynpasrbady
nyTa, OOHOCHO BoAehoj areHumju (y OBOM criyyajy
LBeackoj  HauMoHanHoOj  agMUMHMCTpauujm  3a
nytese). [opaTHo, pJobuvjeHn pesyntatu ce
CTaBrbajy Ha pacnonarawe 3a fdarbe aHanuse, a
pesyntatm [JyOUHCKMX aHanusa ce cymupajy u
Kpeupajy ce nepnoamyHu n3BeLlTaju, koju ce Takohe
jaBHO Ny6nukyjy.

Opyra, Takohe ckaHAMHaBCKa 3eMrba, Koja je mefy
npeuma yeena AybuHcke aHanuse caobpahajHux
He3roga y CBOjy npakcy je Hopelika. HopBeluka je
npBa NUNOT MCTpaxuBawa Yy norneny OyOUHCKMX
aHanmsa cnposena 1999. n 2000. roguHe n ogmax
Cy MNOCTUTHYTU W BWWE Hero 3agoBosbaeajyhu
pesyntatn. HakoH Tora, Kako je HopBellka yo4ymna
BEeOMa BenuKM MoTeHuujan AOyOWHCKMX aHanusa
caobpahajHMx He3roga, cnpoBedeHa je T3B.
cneuujanusaumja |y CcMUCRy  cneuujanvsoBaka
TMMOBa 3a BpLere AYyOMHCKMX aHanm3a. TuMoBM Cy
cneunjann3oBaHm 3a pasnuunte BpCTE
caobpahajHux Hesroga, 3a caobpahajHe Hesroge y
KOjuMa Cy ydecTBoBanu MOToUMKNK, 3a caobpahajHe
Hesroge y Kojuma Cy ydecTBoBanu newauu, 3a
caobpahajHe Hes3roge Yy KojuMa cy y4yecTBoBana
BO3UNa U TO He3roge camo ca jedHMM BO3WSIOM,
nocebHo, a nocebHO Hesroge ca BuUWE BO3WMa,
3aTUM Hesroge ca KoOMepuuvjarHUMm BO3unuma uTg,.
Kako 6u ce onakwano u ycarnacuno crnpoBofewe
OyOuHCKUX aHamnu3a caobpahajHux Hesroga Ha
uenoj Teputopmju Hopeewke 2004. roguvHe je
npunpemibeH U1  objaBrbeH  [pupyyHuk  3a
crnpoBohewe [AOybuHCKMX aHanusa caobpahajHux
He3roga, a of jaHyapa 2005. roguMHe y noTnyHOCTU
je ycnoctaBrbeH cuctem OyOuWHCKMX aHanusa
caobpahajHux Hesroaa.

Y HopBewkoj ce kog aHanusa caobpahajHux
Hes3roZa noLwuno of je4Hor jeAHOCTaBHOr anroputMma
Koju noppasymeBa [a je HEeONXOA4HO YTBpAUTW LTa
ce poroguno y caobpahajHoj He3roau, anu ce
nonuumjcke wuctpare caobpahajHux Hesroge vy
Hajsehoj mepu cnposoge y Buay yrephusana Ko je
KpvB?, OOk ce AybuHcke aHanmse caobpahajHux
Hesroga cnpoBode Ca UWibeMm crpevaBaka HOBMX
caobpahajHux Hesroga.

TumoBu  koju peanusdyjy AybuHcke aHanuse
caobpahajHux Hesroga y Hopselikoj cy gogaTtHo
crneuuvjanu3oBaHn Ha TUMOBE KOjU NPUKYNIbajy
nogatke M Ha TWMOBE KOju Bpwe obpagy Tux
nopgaTaka.

TumoBM Koju MpuKynrbajy nogatke cnposofe
cnepgehe Kopake y AYOUHCKO] aHanuau
caobpahajHuMx Hesroga: u3nasak Ha TepeH, camo
NpuKynibame nogaraka, nonykaBare
oAaroBapajyhmnx ynutHuWKa, cnawe npeuMnHapHnX
nogaTtaka HafgnexHoj areHumju y poky og 24 cara,

OonvCMBawe YMHEeHULa W Crnakwe nperiMMuHapHor
n3BeLlTaja HaAnexHoj areHumjm.

TumoBKM KOjM BpLIe aHanuW3y nogartaka crnpoBoAe
ogroBapajyhe cneumjanusoBaHe aHanmse, a Mehy
HbMMa Haj3HayajHWje je uctahu cnegehe: cnposoan
ce JecKpunTMBHa CTaTMCTUKa M TO aHanu3e npema
Hesrogama, npema BO3wuny, nNpemMa nyTy; 3aTtuMm ce
crnpoBoge aHanuse y3pokoBawa caobpahajHux
Hesroga v To NnocebHo ce cnpoBofe aHanuse y3poka

HacTaHka caobpahajHux Hesroga, a nocebHo
aHanusa  ys3poka HacTaHka nocreguua y
caobpahajHum Hesroga. Yspouu caobpahajHux

He3roga ce pasBpcTaBajy Ha oko 70 dakTopa, koju
Cy Yy Be3u ca yvyecHuumma y caobpahajy, nytem u
MyTHOM OKOfIMHOM W BO3WAOM. TUM KOju BpLUK
aHanu3y nofartaka BpLKM Mpujem nperiMMuHapHor
n3BeLlTaja, cnpoBoau aybuHcke aHanmse,
npuynpema duHaNHW M3BeLlTaj ca npenopykama u
npegnosvma Mepa, 3aTuM BpLUM Clake KOHA4YHOr
n3BeLUTaja HagnexHoj areHuMju N KOHa4yHo, TUM 3a
cnpoBohewe  aHanmsa  nogaTaka  npunpema
nepuoanyHe rogullike N3BeLTaje.

Y Benukoj BpuTtaHuju nogaTke koju ce kopucTte 3a
KacHuje aybvHcke aHanuse caobpahajHux Hesroga
npukyniba caobpahajHa nonuuuvja. o caga je vy
Benukoj BputaHmju cnpoBegeHO HEKONMKO cTyauja
OyObuHCKMX aHanmsa caobpahajHnx Hesroga un Te
cTyovje Ccy nokasane 3HadvajHe edpekte Ha
yHanpehewe 6e3begHocTn caobpahaja. MNMogaun o
caobpahajHum He3rogama MpUKYMIbeHW Of, CTpaHe
caobpahajHe monuvumje ce ynapyjy ca nogauuma o
nospedama, 3a Koje Cy 3agyxeHe Ada MNpuKkynibajy
34paBCcTBEHe  ycTaHoBe. HakoH  npukynrbeHux
nogaTtaka cneuvjanM3oBaHW HE3aBUCHU TUMOBU
aHanuaupajy Te npukynrbeHe nogaTtke u UCTpaxyjy
Y3POYHOCT CBake KOHKpeTHe caobpahajHe Hesroge,
Tpaxehwu yspoke y cuctemy Hosek-Bosnno-llyr.

OaHac je Benuka bBputaHuja Takohe nugep vy
aybuHckuM aHanmsama caobpahajHux Hesroga, jep
je popatHo kao akTmBHM yyecHuk SAFETYNET un
DACOTA npojekaTa 3Ha4ajHO yTuuana Ha pasBoj
meTogonorvja NpuKynbama nogataka "
mMeTogonornja OyobuHCcKMX aHanusa caobpahajHux
Hesroga. [lMocebHO 3HavyajaH peTtarb y Be3u ca
Benvkom bBpuTtaHnjom n gybuHCcKkuM aHanu3ama
caobpahajHux  Hesroga npeacTaBiba  pasBoj
HaumnoHanHe 6a3e nogataka STATS19 n STATS20,
Koje umajy Benuku 6poj Bapujabnu M napameTapa,
Koju ce npukynrbajy Ha camum  yBuhajuma
caobpahajHux Hesroga. OBM nogaun yMHOrome
onakwaeajy garbe aybvHcke aHanuae caobpahajHux
He3roga, a nocebHo y geny y kome ce Beh yHanpea
npukynrbajy nogaum o T3B. MOryhum yTuuajHUM
hakTopMMa Ha HacTaHak caobpahajHux Hearoaa.

dpaHuycka Takohe npefctaBrba jeaHy of Boaehux
3emarba y EBponckoj yHuju koja cnpoBoau gybuHcke
aHanuae caobpahajHux He3roaa.
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Metoponorvja pybuHckix aHanusa caobpahajHux Hesroga

[yBuHcke aHanuse caobpahajHux He3roga
cnpoBoge He3aBUCHU MyntTungmcumninnuHapHu
TumoBu.  [pukynrbake  nogataka  Haarnega
HaaMneXHo  MWHUCTApCTBO, Yy OBOM  chiyyajy

MwuHucTapcTBo TpaHcnopta ®PpaHuycke. Y noveTky
crnpoBofjewa AOYyOVMHCKMX aHanm3a Yy PpaHuycKoj
UCTpaXmBaha Cy BpLLUEeHa NPBEHCTBEHO Ca HAMEHOM
UCTPaXXMBAYKMX CBPXa, @ HAaKOH NPBMX MOCTUTHYTMX
pesyntata gybuHcke aHanuse caobpahajHux
Hesroaa cy 3axusene uny ®paHuyckoj.

Y XonaHawju je HaumoHanHo Teno 3a 6es3bepHocT
caobpahaja ycnocTtaBuno areHuujy 3a BpLUEHE
HesaBUCHMX uCTpara caobpahajHux  Hesroga.
Takohe HesaBucaH MyNTUAUCUUNNUHAPHM TUM 3a
crnpoBofjewe AOyOVMHCKMX aHanmnsa caobpahajHunx
Hesroga y XonaHavjy vMMma 3ajatak ga YyTBpau
y3poke caobpahajHux Hearoga, anu u nocneavue u
Aa nocebHo cnpoBege aHanusy crnpevaBara
Oyoyhux Hesroga w nocneguua  Kpo3 npeanor
ogrosapajyhumx mMepa. MpakTn4Ho, npegnor
ogroeapajyhmx Mepa je HameweH ca Uubem
npeseHumnje 6Gyayhmx caobpahajuux Hesroga, a
HaumoHanHo Teno 3a 6e3begHocT caobpahaja
Hagrnega pag areHuuwje n peanusyje npenopyke u

npeanoxeHe mepe npeko ogrosapajyhux
HagnexHux cybjekata, npegyseha 3a nytese u
CIUYHO.

Y Hemaukoj kao 1 y BehruHu 3emarba ca pasBujeHOM
WHOYCTPMjOM BO3WMa, faT je BenukA 3Ha4aj
cnpoBohewy AOyOMHCKMX aHanu3a caobpahajHux
Hesroga. C jegHe cTpaHe aytoMoburicka nHaycTpuja
(vHaHCcupa n nogpxasa pas3Boj W CApoBoOhewe
AyOUHCKUX aHanu3a, jep Ha OCHOBY HUXOBUX
pesyntaTa pasBuja M ycaBpliaBa HOBe Mopgene
BO3Mna u 4nHU mnx 6e3dbegHujum. C pgpyre cTpaHe
Aobvja kBanuTeTHe nogaTke O KapaKkTepucTukama
CBOjUX Mopena Bo3una y cygapuma, LTO MOXe
CMYXWUTU Kao MNoACTPeK 3a WM300p KOHKPETHOr
Bo3una. Hemauku npoussohaum Bosuna cy 1970.
rogvHe npeu Nyt dopMupany TUM 3a crnpoBohewe
aybuHckux aHanu3a, pa 6u ce 1973. roaguHe

dopMupao HesaBucHM TuM Ha MeagnumHcKoM
yHuBep3utety y XaHoepy. Ha noyetky cy
nNpuKynibaHu camo nogaum o caobpahajHum

He3drogama y XaHoBepy, a KacHuje u y [pesgeHy.
1999. roguHe je pasBujeHa jaka capagwa usmenhy
®VAT-a 1 CaBe3HOr MHCTUTYTa 3a UCTPaXMBaHe
nyteea W pasBujeH je npojekaT Hemauka ctyguja
aybuHckux uctpara caobpahajHux Hesroga (GIDAS),
y OKBMPY KOF NpojekTa Cy uctpaxmeaHe caobpahajHe
He3roe Ha TepuTopuju HaBedeHuX rpagoBa W
yCrnocTaBrbeHa npoueaypa Bplewa [YyOMHCKUX
aHanusa. Y Hemaukoj cy of Taga nodvene ga ce
cnpoBoge  HesaBWCHE  CcTaTUCTMYKe  obpapge
nogartaka o caobpahajHum Hesrogama Of CTpaHe
nonvumje M Tuma 3a cnposohewe AyOBUHCKMX

cnpoBohewe AOyOMHCKMX aHanu3a, a MnoTOM TuUM
n3nasy Ha MeCTO Hes3roge He3aBMCHO Of OcTarnux
CTPYKTYypa W BpLWW CBE HEOMNXOAHE pafre Ha
TepeHy. OcuM npukynrbaka nopataka Ha TepeHy
npedBuheHo je U npukynrbakwe ocTanux rnopataka
N3 34paBCTBEHMX YCTaHOBa, M3jaBa, M3BellTaja ca
nperrnega Bo3wuna v cr., a Koju ce Mory CnpoBOAUTU
N HaKHaZHo.

MpunnkoMm npukynrbawa nogataka o caobpahajHoj
Hesrogn npukyniba ce oko 3000 pasnuunMTux
napamertapa (nogataka), mehy kojuma cy cune
Koyewa, Op3anHa y TPEeHyTKy pearoBawa, cygapHa
6p3nHa, mefycobHM yrao, eKOnoLIKN YCMOBW, MYTHA
YCNOBW, HauuH perynucawa caobpahaja, yspouu
caobpahajHe Hesroge, cTeneH adedopmaumja,
TEXHUYKM Nogdaumn o Bo3uny, nogaumn o nospegama u
cn. Ha ocHoBy oBako MpuKynrbeHWX nogaTtaka ce
dopmupa 6a3a napameTapa caobpahajHnx Hearoaa,
KOja je KogupaHa Kako Ou ce 3alTUTUO MOEHTUTET
CBUX NMLA, a Ha OCHOBY MPUKYMIbEHMX NoAdaTaka ce
y nporpamy PC CRASH Bpwu y pavyHapcka
aHanu3a  cBake  caobpahajHe  Hesroge wm
PEeKoOHCTpYKLUKja koMnneTHor gorahaja.

Tum 3a Bpwere AYOMHCKMX aHanusa YvMHe YeTmpu
ynaHa (gBa TexHu4yapa, nekap u KOoOpAuMHaTop), Koju
pacnonaxy ca no [fgBa BO3Wna KOMMMETHO
onpemsbeHa 3a ayToMaTCcKO MpUKynrbakwe nogartaka
ca TepeHa, Kao M OCTanoM HEeONxXOZHOM OMpemMOoM.
[deo pybuHcke aHanuse, OOHOCHO MNPUKyMIibake
nogataka Ha TepeHy Tpaje OKO jeAaH caT, U y TOM
nepvogy TUM He Mnpey3anma HapefgHy Hesrogy, cse
[OOK He 3aBpLUn Ca 3ano4YeToM.

CraTucTnyky nogaum kojuma pacnonae nonvuuja n
nogaum Tuma 3a gybuHcke aHanuse caobpahajHux
He3roga ce 3HaTHO pasnukyjy, 36or kanauuteTa wu
TexHuyke MoryhHocTn cnpoBofewa AyOMHCKNX
aHanusa 3a cBe Hesroge. [a 6u ce oBaj npobnem
npesasuwao y Hema4koj je yBefeHO noHaepucamwe
nogataka TuMma 3a AybuHcke aHanm3e, Kako 6u ce
pobuna jacHa cnvka cTawa, y3poka M OKOSTHOCTM
HacTaHka cBuMx caobpahajHux Hesroga ca
nospeheHnm nuumma y Hemaukoj.

Ha ocHoBy 0OBako MpuWKynibeHMX nogartaka, kao u
dopmuparem  GIDAS 6Gase nopataka o
caobpahajHMm He3roga MOCTUIHYTO je Aa Ce MOoXe
MPEeBEHTUBHO [JenoBatM Yy Uuby KOpUroBawa
YOUeHUX HepocTaTaka caobpahajHor cuctema npe
HacTaHka HoBe caobpahajHe Hesroge. Hajsehu
npoLeHaT NpeBeHTUBHOr AenoBaka je yCMepeH Ha
pa3Boj U ycaBplUaBawe HOBUX Moferna Bo3una, koja
ce pasBujajy kao 6e3beaHuja 3a Bo3ave U NyTHUKE,
Kao n 3a octarne ydyecHuke Hesroge. C apyre ctpaHe
3HavajaH npoueHaT NPEeBEHTUBHOr [eroBawa je
YCMEpPEH Ha OTKNawake HegoctaTaka caobpahajHe
MH(PaCTPyKType Ha Koju HauMH ce noborbluaBajy

aHanu3a. Y Hemaukoj je npouegypa f[a HakoH ycnoBu  ofBujaka caobpahaja wu  ymamwyjy
npvjaBreuBama ogrosapajyhe caobpahajHe Hesroge  nocneguue.

nonuumju, nonuvuuja obaBewTaBa TuUMa 3a
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OybuHcke aHanm3e cy ocMM Y pa3BujeHUM 3eMmibama
EBpone, BpweHe U1 jow paHWje Ha ApYyrum
KOHTMHEHTMMa. Mefly nuoHvpuma y Bpllewy
OyOMHCKMX aHanusa je n YHuepauteT y Agenajay,
Koju je jow 1975. rogMHe 3anoyeo ca BpLUEHEM
aybuHckux aHanmsa caobpahajHnx He3roga Ha
TepuTopujn rpaga Agenajga. OBO UCTpaxuBame je
duHaHcupaHo op cTtpaHe Opceka 3a OpyMCKY
6e3b6eqHoCT, MwuHucTpacTea caobpahaja
AycTtpanuje n cnpoBoheHo je og 1975. gmo 1979.
roavHe. 3a cnposofjewe oBOr ucTpaxueaka buna
cy hopMmpaHa aBa TMMa ekcnepara, Koju Cy YMHUNU
MeOMLMHCKN TexHuyap, caobpahajHn uHxewep u
MCUXOMOr, KOju Cy Ha MECTYy He3roae npukynrbanu
nogartke M3 cBojux obractu. 3a cBaky caobpahajHy
Hesrogy je NPUKyNIbaHo HajMmare 1000
napameTtapa, a y Be3u ca nyTemM, BO3USIoM, nuumMmMa
yyecHunumMMa Hesroge. CBaku TMM je pacnonarao ca
no ABa ONpeMsbeHa BO3Wna, Tako Aa Cy Y4MaHOBM
TMMa MoOrMKu no noTpebu pda npate M nvua y
BonHMLama unu MCToBpeMEHO NpUKynIbajy nogatke
Ha pasnuynTMM nokaumjama o UCTOj He3roaw.

Mpunukom BpLlEeHa aHanu3a W usBewTaBakba O
yTuuajHum pakTopymMa Ha HacTaHak Hesroge cy

cuctemaTtmsoBanu  CBOj pag npema  TunoBuMMa
caobpahajHux Hesroga. [locebHo cy paheHun
n3BewTaju 3a caobpahajHe Hesroge ca ydelwwhem
newaka, OGuuMknucTa, MOTOUMKNIMCTA,  NaKMX

TEPETHUX BO3WMa, CPEeAHMX TEepeTHUX BO3WNa,
TEWKNUX TepeTHUX BO3WMa, nocebHUX Bo3uma W
Termada, ayrtobyca, aytomobuna wu ocTanux
caobpahajHux cpeacraBa.

LinreeBn oBakBMx aHanusa cy 6unu yTtBphuBame
yTuuaja Ha HacTaHak caobpahajHe Hesroge, u TO:
oLeHa npaBuna Koja ce ogHoce Ha 6es3begHocT
caobpahaja, yTvua] p[Au3ajHa BO3wMa,  YTMUQ]
TEXHUYKOr ofpKaBara BO3MNa, yTuuaj UHXerepcke
npakce, yTuuaj Au3ajHa nyTeBa Ha rpaickvuMm U
BaHrpafCkMM JeoHuuama, oueHa edpekaTa Mepa Ha
nyTy Be3aHUX 3a 3alTUTY y4ecHuka y caobpahajy,

yTMUaj ankoxorma Kog —Bo3aya ayTomobuna
mMoTouwKana Guumkana v neluaka.
[ybvHcke aHanuM3e Ccy BplleHe camo 3a

caobpahajHe Hesroge koje cy Owne npujaBrbeHe
XWUTHOj MeaMUMHCKOj MOMOhu, HaKoH Yera 61 TvM 3a
Bpwehwe AyOMHCKMX aHanu3a u3nasmo Ha MecTo
Hesroge. HakoH, u3nacka Ha MeCTO Hesroge,
MeOUUMHCKM TexHudap 6y nomorao no noTpedu
pagH/UMMa XWUTHE MeauuuHCKe cryxbe, a moToMm
3ajefHO ca MCUXOMoroM HacTaBuMo Aa MnpuKkynsba
nogaTke o nospefama nuua, Kao U hUXOBOM CTakmy,
no moryhcTsy BOAMO pasroBop ca HWMa, AOK je
TeXHM4ap MpuKynbao nogatke O BO3MIUMA,
owTehewuma u nyty. [llcuxonor 6u npoueHno
yTMUaj nyTa Ha HacTaHak Hesroge, W3BPLUMO
aHanusy nckasa v NpuKynuo nogartke o nuumMma, ok
O1 UHXeHep MPUKYNMO U OOKYMEHTOBAaO nogatke o
BO3UNUMa U NyTy.

HakoH paga Ha TepeHy npeacToju 4eO MponpaTHUX
uctpaxuBawa Yy ©OonHuum (npahewe cTakba w
nospeaa), MHTEPBUjyM, OOOATHU TEXHWUYKU Mpernes
BO3uWNa W JdofdaTHa aHanusa nyTta. TexHWYKu
nperneg Bo3una 6m ce ob6aBuo Ha nnaugy
oBnawheHe wnen cnyxbe y poky og 24 cata HakoH
Hesroge, a nojauM o nyty 6m mornm 6UTK
NPVKyNibaHW M HapegHor gaHa YKONMKO TO Huje
moryhe ogMax HakoH yknawawa Bo3una. Takohe je
y Be3n ca nytem npaheHo n yobuyajeHo oaBujamse
caobpahaja Ha KOHKPETHO] AEOHULM, Kao U MepeHe
Op3vHa, CHMMawe TOoKa W CnUYHO, a WTo je
Hajuewhe BPLUEHO HEKONWKO AaHa HakoH Hesroae,
Kaga ce HopMarnuayjy ycnoBm ogsujata caobpahaja.

Kao wTto je Beh HaBegeHO cBe aHanuae cy BpLleHe
npeMa TunoBUMa Hesroga, Npu 4Yemy je nocebHo
aHanuampaH yTuuaj ankoxona, nocrojakba gedekara
Ha BO3WNMMa, OCTBAPEHOr KOYHOr YyYMHKa, yTuuaja
crneumMduyHMx npaeuna caobpahaja y Ayctpanuju,
HauMH perynucawa caobpahaja Ha packpcHUUM
(3Hak cTon) u yTnuaj oKonuHe.

JegaH oa  HajnosHaTujux npojekata Be3aH 3a
OybuHcke aHanm3e caobpahajHux Hesroga je ANCIS
(Australian National Crash In-Depth Study), koju je
peanusosaH 2000. rogMHe of cTpaHe yHMBep3uTeTa
MoHaw. Ocum oBor YHuMBep3nTeTa y MNpojekTy cy
yyecTBOBanu u npouasohaym aytomobuna, gp>xaBHa
n degepanHa Bnaga, ocurypasajyhe komnaHuje,
ONcTpubyTepn pe3epBHUX [ernoBa M acouunjauuja
aytomobunmama AycTtpanuje. W oBaj npojekart
OyOUHCKMX aHanuM3a je BpLEeH MO0 MNPEeTXOLHOM
NPUHUMNY, M3Nackom Ha TepeH nocebHo oby4veHor
MYATUOUCUMNAVHAPHOT TUMa CTpyYHaka Koju cy
npuKkynibanu nogaTke ca TepeHa, Kao u ocTane
nogaTke O BO3umy, NyTy M yd4ecHUuuma Hesroge, u
TO Ha npocTopy Bukrtopuje n Hosor jyxHor Benca.

YcnoB 3a Bplierwe OyOUHCKMX aHanu3a, OJHOCHO
opabup Hesroga roe he 6uTk BpLueHe, je Aa je Gap
jedaH ydyecHuMK xocnutanu3oBaH W fa cy Bo3una
mnaha oa 1989. roguHe. M y okBupy OBOr npojekta
je npaheH u3y3eTHO Benuku Opoj MapameTtapa, a
BO3umna cy buna knacudukoBaHa npema Benuu4uHu,
Ha Benvka, Mana, cpegha, JyKCy3Ha, cnopTtcka u
TepeHcka. lMpukynrbaHu napameTpu cy WndpoBaHU
1 noxpaweHu y 6asm, Tako ga cy nogaum o nuumma
ocTanM CKpuBeHW. Ha OCHOBY NpUKyNIbeHNX
nogataka cy yTtBphuBaHu yTuuaju dakropa 4OBeK,
nyT, BO3UIIO U OKPYXEHE Ha HacTaHak Hesroga Ha
nocmarpaHoM noapydjy.

Ha wnctom VYHuBep3utety je y npouenypu HoBWU
npojekat ECIS (Enhanced Crash Investigation
Study) y okBupy kora he GUTM aHanM3npaHo NpPeko
400 caobpahajHux He3roga ca TelKuM noBpegama.
MnaHupaHo je ga y okBupy npojekta 6yae npaheHo
npeko 5000 napametapa caobpahajHux Hesroga y
nepuoay of Tpu roguHe.
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Metoponorvja pybuHckix aHanusa caobpahajHux Hesroga

Ocum  cTaHpapgHor m3nacka Ha TepeH un
npuKynibawa nogataka, Kao W pasroBopa ca
yyecHWUMMa He3rofde, MfaHuMpaHo je ga ce ca
BO3WNa W OCTanMx CaBPEMEHUX TEeXHOMOLUKMX
ypehaja npukynibajy nogauu O KpeTakwy BO3wuna
HenocpeaHO Mpe HacTaHka Hearode y Tpajamwy og 5
CeKyHOW W pEeKOHCTpyucawy Toka pJorahaja Ha
OCHOBY CBMX NapamMeTapa.

LUnbs  oBor npojekta je pga noseha HuBO
6e3begHocTK, a nocebHO paa caBpeMeHuxX cucTema
Ha BO3UIIMMa Kao LUTO Cy ayTOMaTCKO KOYeHE, arko-
OpaBe, pasnununtn ceHsopu nm ABC cuctemm 3a
MOTOLMKNE.

3. MOrYRHOCTU MNMPUMEHE OYBUHCKUX
AHAJIM3A Y PENYBJINLK CPBUJU

Y Cpbuju o caga HWCY 3BaHUYHO WU3BPLUEHE
AybuHcke aHanu3e caobpahajHux Hesroga ca
norMHynum nuuuma, a wTo je 6una obasesa
ynpaerbaya nyTa of cTynawa Ha cHary 3akoHa o
6e3begHocTun caobpahaja.

Cpbuvja cagpa wma npunuky ga ce MnpuKkibydn
HajpasBujeHujum 3emrbama EBponicke yHuje u
CeeTa, koje cy AybuHcke aHanunse caobpahaHux
Hesroga Beh yBenuko yBene y CBOjy npakcy. 3a To y
Cpbuvju nocTtoju BenukM noTeHuujan wn p[obpe
nonasHe OCHOBeE.

Haume, 3akoH o 6e3begHocTn caobpahaja Ha
nyteBuma je npenos3Hao u geduHucao [yOMHCKe
aHanu3e kao obaBesy ynpaerbaya nyta. Ca gpyre
cTpaHe, WHCTUTYLMOHAITHU KanauuteTu y
Peny6nuum Cpbuju cy Ha NpUnNnMYHO BUCOKOM HUBOY,
noyeBlwM o Tora Ada je OcHoBaH HauuoHanHu
CaBet 3a 6esbegHocT caobpahaja, ga nocTtoju
HagNeXHO MMHUCTAPCTBO, [a je OCHOBaHa u
PYHKUNOHULLIE AreHuuja 3a 6e3begHocT
caobpahaja, ga cy jacHo gedwuHucaHe obaBese
OLrOBOPHOCTM  ynMpaBrbada MNyTa  Kako  Ha
HaLMOHarNHOM Tako U Ha NTOKarHOM HUBOY, UTA.

Cee oBO npenctaBrba obOpy MonasHy OCHOBY 3a
noyeTak npumeHe oybuHckMx aHanusa y Penybnuum
Cpbujun, nako HegocTtaje MNpaBunHMk 0 cnpoBohewy
OyOuHCKUX aHamu3a (M go caga 6uno wmoryhe
cnpoBoantM AybuHcke aHanm3e 6e3 noMeHyTor
npaBunHUKa, MO yrneny Ha HajpasBujeHuje 3emibe
ceeTa).

Y Cpbujn jegaH op 3HadvajHMx MoTeHUMjana 3a
BpLEHE OYOVMHCKMX aHanuM3a je M y Tome LWTOo
MocToju ycTarbeHa Mpakca BpLlerwa eKcrnepTusa
caobpahajHux Hesroga 3a notpebe Cyga, wro ca
TEXHWYKOr acrnekTa npeacTaBrba 3Ha4ajHy OCHOBY.

Haunwme, caobpahajHO-TeXHUYKM BeLwTaum
pacnonaxy 3HayajHUM HMBOOM 3Haa HEONXOAHUM
3a aHanus3e caobpahajHux Hearoga u yTBphuBame
y3poKa U OKOJTHOCTM MOA KOojum cy Hactarne, wTto he
y BENMKOj Mepu yTuuatu Ha Bpxy n jegHoCTaBHUjY
npMMeHy AOyOWHCKMX aHanu3a, jep MeTogosoruvja
ekcneptmsa caobpahajHnx Hesroga omoryhaea
KBanuTtaTuBHy oOpagy npuKynibeHWX nodartaka,
yTBphMBawe y3poka W yTuuajHux paktopa Ha
HacTaHak caobpahajHe Hesroge, kao M MOryhHoct
padyHapcke aHanuse caobpahajHux He3roga.

TpeHa y pa3BujeHUM 3eMrbama CBeTa, Cy HacTaBak
passujara CARE/CAREPLUS 6a3e nopaTtaka w
ycarnallaBame NpvKyn/bama nogaraka o}
caobpahajHum He3rogama npema CADAS
NPOTOKONY Ha MefyHapogHOM HMBOY. VCKyCTBa Koja
cy npegcrtaBrbeHa npojektuma SAFETYNET wu
DACOTA nokasyjy Benvke MoryhHocTM npuMeHe
OyOuHCKuX aHanui3a caobpahajHu Hesroga. Kako
avpektuse EBponcke YHuje, 3aTum n npenopyke u
pesonyumje, a 3a TO Ce 3anaxy W CBUM AOKYMEHTU
Heuennje akuunje 3a 6es3begHocTt caobpahaja
(CTmobanHu nnaH peueHuvje akumje 3a 6e3beaHocT
caobpahaja, utg.) npegnaxy ga ce NpuUKynibajy
nogaun o caobpahajHum Hesrogama pagu npahewa
cTaka K cTBapawa MoryhHocTu 3a yHanpehemne
O0e3begHocTM caobpahaja, To ce Cpbuja Moxe
NPUKIBYYNTM OBUM pPasBUjeHMM 3emibamMa YKOSMKO
Beh caga y OBOM TpeHyTKy Oyae pasmuwirbana
NPOakTMBHO W YBENa CaBpeMeHe Mpouenype
yHanpehewa 6e30eaHOCTM NyTa y CBOjy Npakcy.
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Strucni rad
Rezime: Raskrsnice su jedan od dominantnih
elemenata gradske mreze. U naSoj zemlji se na
raskrsnicama dogodi oko 20% saobracajnih nezgoda.
Projektovanje geometrije savremenih raskrsnica sa
kruznim tokom predstavlja traZzenje kompromisa
izmedu  kapaciteta raskrsnice | bezbednosti
saobracaja. Ukoliko geometrijski elementi uslovijavaju
smanjenje brzine saobraCaja postize se veca
bezbednost, ali se uslovljava i smanjenje kapaciteta
raskrsnice. Nedoumice oko prava prvenstva prolaza
koje preoviaduju na kruznim raskrsnicama trebalo bi
da budu razjaSnjene postavljanjem saobracajnih
zZnakova za sve ucesnike u saobracaju. U radu su
prikazane osnovne karakteristike kruznih raskrsnica,
primeri kruzZnih raskrsnica u Republici Srbiji, kao i
rezultati ankete koja se odnosi na ispitivanje nivoa
znanja vozaCa o pravilima koja vaZze na kruznim
raskrsnicama.
Klju€éne reéi: Ispitivanje znanja, kruZne raskrsnice,
pona$anje vozaca.
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Faculty of Traffic and Transport Engineering, University of Belgrade,
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Professional paper

Abstract: Intersections are one of the dominant
elements of the city's network. In our country at a
crossroads happens about 20% of traffic accidents.
Design geometry of modern  roundabouts
(represents) the search for a compromise between
the capacity of the intersection and traffic safety. If
geometric elements induced reduction of traffic speed
achieved greater security, but the causes and reduce
the capacity of the intersection. Dilemmas about the
right of way to prevail on the roundabouts should be
clarified by placing traffic signs for all road users. This
paper presents the main features of roundabouts,
examples of various types of roundabouts in the
Serbia, as well as the survey results, of testing the
knowledge of the rules for driving roundabouts.

Key words: Testing of knowledge, roundabouts,
driver behavior.

1. UvOoD
1.1. Vrste raskrsnica

Raskrsnice predstavljaju vezne tacke u uli¢noj i putnoj
mrezi. Omogucavaju povezivanje delova putne mreze
u jednu celinu i time funkcionisanje ukupnog
saobracajnog sistema. Zadatak raskrsnica je da na
saobracajno bezbedan, brz i ekonomski opravdan
nacin izvrSe raspodelu korisnika na Zeljene smerove
kretanja, uz minimalne negativne uticaje na Zivotnu
sredinu.

S obzirom na oblik i nacin regulisanja saobracaja
povrSinske raskrsnice se mogu podeliti na klasi¢ne
(ne)signalisane raskrsnice i kruzne raskrsnice (tzv.
rotore). Kruzne raskrsnice su saobracajni ¢vorovi na
kojima se regulisanje saobracaja i pravo prvenstva
prolaza vrSi iskljuivo primenom vertikalne i
horizontalne saobracajne signalizacije [3].

Uloga raskrsnica je da na bezbedan, brz i ekonomski
opravdan nacin reguliSu raspodelu korisnika na Zelijene
smerove kretanja u saobra¢ajnom toku, uz minimalne
negativne uticaje na zZivotnu 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 drasti€no smanjuje broj
saobracajnih nezgoda, a naroito nezgode sa
povredenim i nastradalim licima.

Pored podizanja nivoa bezbednosti saobraéaja kruzne
raskrsnice doprinose redukciji saobraéajne buke i
smanjenju emisije  Stetnih gasova. Savremene
raskrsnice sa kruznim tokom imaju osobine koje ih
nesumnjivo €ine atraktivnim za primenu, a na nasim
prostorima su nepravedno zapostavljene.

Posebne karakteristike kruznih raskrsnica, a koje ih
razlikuju od klasi¢nih raskrsnica u nivou su: kruzne
raskrsnice su raskrsnice kombinovanog neprekinutog i
prekinutog toka; vozila u kruznom toku imaju pravo
prvenstva prolaza u odnosu na vozila koja ulaze u
kruznu raskrsnicu (“pravilo desne strane“ ne primenjuje
se na kruznim raskrsnicama); vozilo koje ulazi u kruznu
raskrsnicu ne zaustavlja se ako ima slobodan ulaz, ve¢
ulazi u kruznu raskrsnicu sa smanjenom brzinom; na
malim kruznim raskrsnicama, u urbanim sredinama,
moguée je voziti samo malom brzinom sa prednjim
tockovima okrenutim pod vec¢im uglom; peSaci i
biciklisti u kruZnim raskrsnicama poStuju ista pravila
kao na klasi¢nim raskrsnicama; zabranjena je voznja
unazad (i nepotrebna) na kruznim raskrsnicama;
dugim vozilima dozvoljeno je da koriste i neasfaltirani
deo kruznog kolovoza (vozni deo srediSnjeg saobrac.
ostrva); mala vozila nemaju potrebe za tim [4].
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1.2. Istorijski razvoj kruznih raskrsnica

U knjizi "Projektovanje raskrsnica sa kruznim tokom"
[1] prikazan je pregled istorije raskrsnica sa kruznim
tokom u Evropi i Sjedinjenim Ameri¢kim Drzavama. U
pocetku nisu postojala specifi¢na pravila za ponasanje
vozata u kruznom saobracajnom toku. Kasnije je
uvedeno "pravilo desne strane”). Sa povecanjem
intenziteta saobracaja, ovo pravilo je dovodilo do
zastoja saobracaja u samom kruznom toku. Povecéanje
broja nezgoda uslovljeno ovom situacijom, zatim razvoj
saobracajne signalizacije, a naro€ito koordinisane
svetlosne signalizacije doveli su do smanjenja
interesovanja za raskrsnice sa kruznim tokom, tako da
su mnoge od njih zamenjene klasi¢nim raskrsnicama.
Prvi koncept kruznog saobracajnog toka dao je
Francuz Enar 1903. godine, a prva prakticha primena
kruzne raskrsnice bila je “Columbus circle” koja je
izgradena u Njujorku 1905. godine. Nakon uvodenja
savremenih raskrsnica sa kruznim tokom, u Francuskoj
je doslo do njihove velike ekspanzije, kako novih, tako i
rekonstrukcije starih signalisanih raskrsnica. U 1992.
godini porast implementacije savremenih raskrsnica sa
kruznim tokom dostigao je broj od 1000 raskrsnica
godiSnje. Rezultati koje su savremene raskrsnice sa
kruznim tokom pokazale na polju bezbednosti i
kapaciteta doveli su do ogromne zainteresovanosti za
njih u mnogim zemljama. U Holandiji je, poCevsi od
1980-ih, za samo $est godina izgradeno priblizno 400
raskrsnica sa kruznim tokom. Norveska je sa
primenom savremenih raskrsnica sa kruznim tokom
pocela 1985. godine [2].

Rezultati koje su ove raskrsnice pokazale na polju
bezbednosti i kapaciteta doveli so do velike
zainteresovanosti za njih u mnogim zemljama. Kruzne
raskrsnice se u velikom broju izgraduju u Norveskoj,
gde je upotreba kruznih raskrsnica porasla sa 15,
koliko ih je bilo 1980-e godine, na preko 500 u 1992-0j
godini. Ista studija takode poredi 59 kruznih raskrsnica
sa 124 signalisanih i dolazi do podataka da je stopa
saobracajnih nezgoda na milion vozila koja udu u
kruznu raskrsnicu, manja u poredenju sa signalisanim
raskrsnicama. Studija je pokazala da trokrake
raskrsnice koje su imale stopu saobrac¢ajnih nezgoda
od 0.05, a kod kruznih raskrsnica iznosi 0.03. Sli¢ni su
rezultati i za Cetvorokrake raskrsnice, u kojima je stopa
sa 0.1 smanjena na 0.05. Sto se ti¢e saobraéajnih
nezgoda sa povredenim licima, samo jedna nezgoda
sa peSakom i 6 sa biciklistima su evidentirane kod
kruznih raskrsnica. Poredeli ove podatke sa 20%
saobracéajnih nezgoda sa povredenima koje uklju€uju
peSake na signalisanim raskrsnicama, pozitivni efekti
kruZznih raskrsnica koji se odnose na bezbednost
peSaka su uodljivi. Ipak, rezultati za bicikliste nisu
zadovoljavaju¢i. Od ukupnog broja prijavijenih
saobracajnih nezgoda na kruznim raskrsnicama, 36%
je sa dvotockasSima, u poredenju sa samo 23% na
signalisanim raskrsnicama [2].

1.3. Proces planiranja raskrsnica sa kruznim
tokom

Vozali moraju na raskrsnici da obrate paznju na
viSe faktora za razliku od slobodnih deonica.
Istovremeno preduzimaju radnje prestrojavanja,
smanjenja brzine, koCenja pri skretanju, koCenja
zbog propustanja ukrstajuéeg saobracaja i sl. Stoga
izboru tipa raskrsnica treba prethoditi detaljna
analiza i poredenje mogucih alternativa [5]. Proces
planiranja raskrsnica sa kruznim tokom treba da
pokaze opravdanost odluke da se odredeni oblik
raskrsnice primeni na specificnoj lokaciji. Tek nakon
faze planiranja moze se pristupiti detaljnoj analizi i
projektovanju. Proces planiranja pocCinje sa
odredivanjem preliminarnog oblika i funkcionalnih
karakteristika raskrsnice. Odreduje se minimalni
potrebni broj saobrac¢ajnih traka na prilazima i na
osnovu toga kategorija raskrsnice koja ¢e u najvecoj
meri zadovoljiti programske zahteve: mini ili
normalna, sa jednom ili viSe saobracajnih traka u
kruznom toku, gradska ili vangradska itd. [2]. Da bi
se donela pravilna odluka potrebno je u studiji
opravdanosti izgradnje rasksnice proveriti osnovne
kriterjume za izbor tipa raskrsnice. Osnovni
kriterijumi i podkriterijumi koji se vrednuju pri izboru
tipa raskrsnice su: kriterijum bezdednosti saobracaja
(sa podkriterijumima uslovi lokacije i  konfliktne
tacke);  kriterjum  protoka  saobra¢aja (sa
podkriterijumima kvalitet protoka i geometrijske
karakteristike); kriterijum prostornog uklapanja (sa
podkriterijumima povrSinsko uklapanje i estetsko
uklapanje) i  kriterjum  ekonomi¢nosti  (sa
podkriterijumima  troSkovi gradenja i troSkovi
odrzavanja ) [5].

Vrednovanje projektnog reSenja obi¢no se vrSi
metodom dobit-tro8kovi (benefit-cost method). Dobit
se razmatra sa stanoviSta bezbednosti (smanjenja
broja saobracajnih nezgoda: smrtnih, sa povredama,
materijalna Steta), funkcionalnosti (izrazeno kroz
vremenske gubitke vozila-sati) i zaStite Zivotne
sredine (potroSnja goriva, emisija Stetnih gasova,
buka). TroSkovi se izrazavaju kroz troSkove
gradenja, eksploatacije i odrzavanja (osvetljenje,
horizontalna i vertikalna signalizacija, uredenje
prostora...). Uporedujuéi na ovaj nacin projekino
reSenje raskrsnice sa kruznim tokom sa
alternativnim tipom raskrsnice, odnosno postoje¢om
raskrsnicom koju treba rekonstruisati, dobijamo
osnovu za ocenu opravdanosti njene izgradnje [2].
Ukoliko postoji dovoljno informacija poZeljno je cost-
benefit metodom odrediti ekonomignosti nekog
reSenja. Ukoliko ne postoje pouzdani statisticki
podaci i metodologija za njihovu primenu da bi se
procenilo smanjenje navedenih drustvenih troSkova,
onda se vrednovanje moze pojednostaviti i svesti na
vrednovanje troSkova gradenja i odrzavanja.
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1.4. Bezbednost saobrac¢aja na kruznim
raskrsnicama

Sprovedena su mnogobrojna istrazivanja kako bi se
pokazao uticaj primene raskrsnica sa kruznim tokom
na smanjanje broja saobracéajnih nezgoda [6]. Pored
ovih istrazivanja, takode su veoma interesantna i
ona koja se bave zavisnoS3¢u geometrijskog
oblikovanja raskrsnice sa kruznim tokom i moguéeg
broja saobrac¢ajnih nezgoda [7]. Ova istrazivanja
pokazuju da se najveci broj nezgoda javlja izmedu
vozila u kruznom toku i vozila koje ulazi u kruzni tok.
Da bi se ovaj broj sveo na minimum potrebno je
geometrijskim oblikovanjem uticati na smanjenje
relativne razlike brzina vozila u kruznom toku i vozila
na ulasku u kruzni tok. Maksimalna razlika brzina ne
bi trebalo da prelazi 35 km/h [8].

Sa aspekta bezbednosti saobracaja, glavna
prednost jednotracnih kruznih raskrsnica (u odnosu
na klasi¢ne trokrake ili Cetvorokrake raskrsnice), je
eliminacija  konfliktnih deonica i tafaka prvog
(ukrStanje), drugog (prestrojavanje) i treceg
(ukljuc¢ivanje, razdvajanje) stepena (Slika 1.).
Teoretski, klasicna €etvorokraka raskrsnica ima 32
konfliktne tacke (16 ukrstanja, 8 razdvajanja i 8
spajanja), dok jednotracna cCetvorokraka kruzna
raskrsnica ima samo 8 konfliktnih tataka nizeg
stepena (4 razdvajanja i 4 spajanja).

@ ukritanje tokova
O razdvajanje tokova
® spajanje tokova

—
-0 - -

Slika 1. Konfliktne tacke na klasi¢noj Cetvorokrakoj raskrsnici i
Cetvorokrakoj kruznoj raskrsnici (Smernice projektovanije,
gradenje odrzavanje i nadzor na putevima. Knjiga I, 2005.

Bosna i Hercegovina)

Kontrola brzine voZnje kroz kruZnu raskrsnicu je
glavni podatak na osnovu koga se procenjuje stepen
bezbednosti saobracaja. Manja brzina motornih
vozila rezultira sporijim tokom saobraéaja, i u tom
slu€aju viSe paznje mozZe se posvetiti drugim
ucesnicima u saobracaju, dok se istovremeno moze
smanijiti moguénost saobracajnih nezgoda sa teskim
posledicama. Kriterijum koji treba zadovoljiti je da
prilikom kretanja vozila kroz kruzni tok brzina treba
da bude ispod 30 km/h ili 35 km/h [4].

2. METODOLOGIJA RADA
IstraZivanje koje je tema ovog rada je vr3eno

isklju€ivo putem on-lajn ankete koja je napravljena
na platformi ,Google Drive“.

Osnovni  problem ovakve vrste istraZivanja
predstavlja pitanje da li je prikupljen uzorak zaista
reprezentativan. Ne postoje intervencije koje mogu
garantovati potpunu objektivnost rezultata
istrazivanja. Kao $to je napomenuto anketiranje je
vr§eno ,on-line“ anketom, pa je teSko utvrditi koliko
su se ispitanici posvetili anketi. Pitanje ,Da li je
dozvolijeno prelazenje ulice preko obelezenog
pesSackog prelaza?“, je posluzilo da odredi stepen
zainteresovanosti za popunjavanje ankete. Svi
ispitanici koji su dali netacan odgovor eliminisani su
iz ankete, jer se smatra da nisu posvetili dovoljno
paznje anketi (smatramo da su nesumi¢no birali
odgovore). Ostala pitanja u anketi imaju za cilj da
provere nivo opsteg znanja voza¢a o poznavanju
pravila u kruznim raskrsnicama. Pitanja su
zatvorenog tipa i imaju po dve, tri ili Cetiri alternative
za odgovore. Odgovori na ta pitanja su u daljem
radu prikazani i detaljno analizirani. Anketiranje je
vrSeno na teritoriji Republike Srbije u vremenskom
periodu od decembra 2013. do marta 2014. godine.
Podaci dobijeni anketom uneseni su i obradeni u
programskom paketu MS EXCEL i statistiCkom
softverskom paketu IBM SPSS Statistics v.18.
Primenjene su standardne metode deskriptivne i
analitiCke statistike, a za procenu znacajnosti razlike
koriS¢en je Kruskal-Wallis-ov test. Postavljena je
nulta hipoteza (HO) koja glasi: Ne postoji statistiCki
znacajna razlika izmedu grupa i radna hipoteza (Ha)
koja glasi: postoji statisticki zna€ajna razlika izmedu
grupa. Prag statisticke znacajnosti (a) postavljen je
na 5%. Stoga, ukoliko je p<0,05, odbacuje se HO i
prihvata Ha. Ukoliko je p>0,05 prihvata se HO.

3. PRIKAZ REZULTATA RADA

U radu su razmatrane grupe ispitanika po polu,
uzrastu, vozatkom staZu, ucestalosti vozZnje,
kategoriji vozatke dozvole koju poseduju i po
regionima u kojima Zive, kako bi se proverilie
potencijalne razlike izmedu navedenih grupa u
poznavanju saobraéajnih pravila koje vaZze na
kruznim raskrsnicama. Poredeni su sledecCi regioni
Srbije: Vojvodina, Isto¢na Srbija, Zapadna Srbija,
Juzna Srbija, Centralna Srbija i posebno grad
Beograd. Kategorije voza¢a po vozatkom stazu su
sledec¢e: vozali sa probnom vozackom dozvolom,
vozadi koji poseduju vozacku dozvolu do pet godina,
vozacli koji poseduju vozaCku dozvolu preko pet
godina.

3.1. Demografske karakteristike ispitanika

U anketi je u€estvovalo 137 ispitanika. Uzorak cini
50,4% osoba zenskog pola i 49,6% muskaraca,
starosne strukture izmedu 18 i 35 godina. Prema
obrazovnoj strukturi, 40,1% ispitanika pohada
srednju Skolu, 46,7% fakultet, dok su ostali ispitanici
zavrsili fakultet (13,1%).
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Vozadi koji poseduju vozacku dozvolu do pet godina
¢ine 41,6% ukupnog uzorka, vozaci koji poseduju
vozaCku dozvolu preko pet godina 46%, vozaci sa
probnom vozackom dozvolom ¢ine 4,4% ispitanika,
dok 8% vozaCa ne poseduje vozacku dozvolu
(ispitanici su u procesu obuke ili imaju polozen PSP
ispit). Prema regionima u Srbiji raspodela uzorka
pokazuje da najviSe ispitanika ima iz Vojvodine
(23%), zatim Beograda (20%), Centralne i zapadne
Srbije po 16%, a ostatak ispitanika je iz IstoCne i
Juzne Srbije (13%, 12% respektivno). Najmaniji
procenat ispitanika ima vozacku dozvolu samo ,A“
kategorije (0,7%), slede ispitanici koji imaju vozacku
dozvolu samo ,C“ kategorije (3%), dok najvise
ispitanika ima vozaku dozvolu samo za putnicki
automobil (79,6%). Dozvolu za sve tri kategorije ima
2,2% ispitanika, dok za motocikl i putnicki automobil,
odnosno putnic¢ki automobil i teretno vozilo ima 7,3%
i 8% ispitanika, respektivno. U nastavku rada
prikazani su najznacajniji rezultati istraZivanja.

3.2.Analiza pojedinacnih pitanja o kruznim
raskrsnicama

Prvo pitanje, namenjeno ispitivanju vozaca o
poznavanju pravila na kruznim raskrsnicama, se
odnosi na konkretnu raskrsnicu koja se nalazu na
ulazu u Kragujevac iz pravca Topole (put M 23).
Ispitanici su imali zadatak da odgovore ko ima pravo
prvenstva prolaza na navedenoj raskrsnici (Slika
2.)? 36,5% ispitanika je odgovorilo tatno, odnosno
da vozilo koje nailazi iz pravca 1 ima pravo
prvenstva prolaza (pod pretpostavkom da oba vozila
nailaze u istom trenutku na kruzni tok, vozilo 1 ima
pravo prvenstva prolaza jer ranije ulazi u kruzni tok),
dok je 63,5% ispitanika odgovorilo neta¢no.

Slika 2. Prikaz kruzne raskrsnice 1

Da bi se proverili rezultati prethodnog pitanja,
ispitanicima je postavljeno identi¢no pitanje samo sa
slikom iz ugla vozaca koji se priblizava kruznom toku
(Slika 3.). Na slici 2. mogu se uociti i propusti
napravljeni pri postavljanju vertikalne signalizacije
na kraku 1, gde je redosled saobracajnih znakova
nepravilno postavljen.

Saobracajni znak l-1 (znak "ukrStanje sa putem sa
prvenstvom prolaza" (lI-1), koji oznafava blizinu
raskrsnice na kojoj voza¢ mora da ustupi prvenstvo
prolaza vozilima koja se kreéu po putu na koji on
nailazi), morao bi da se nalazi iznad saobracajnog
znaka 11-45.2 (“kruzni tok saobracaja” (lI-45.2), koiji
oznacava kolovoz odnosno deo kolovoza kojim se
vozila moraju kretati), po “Pravilniku o saobracajnoj
signalizaciji” [8]. 42,3% ispitanika je tacno
odgovorilo, dok je 57,7% dalo pogreSan odgovor.
Pitanje “Koje pravilo saobra¢aja se primenjuje u
navedenim slu€ajevima®, namenjeno je proveri
nacina razmisljanja vozaca. 42,3% ispitanika smatra
da se na navedenim raskrsnicama primenjuje pravilo
desne strane, dok se za pravilo prvenstva prolaza
vozila koje je u kruznom toku odlucilo 57,7%
ispitanika.

Slika 3. Prikaz kruzne raskrsnice iz ugla vozaca

Naredno pitanje o pravu prvenstva prolaza na
kruznoj raskrsnici je prikazano na Slici 3. Taéno je
odgovorilo 87,6% ispitanika, dok je 12,4% ispitanika
dalo pogre$an odgovor.

Slika 4. Prikaz kruzne raskrsnice 2

Pitanje o kruznim raskrsnicama, koje je preuzeto iz
udzbenika za polaganje vozackog ispita po starom
programu obuke, prikazano je na Slici 4. Tacan
odgovor je dalo 62,8% ispitanika, dok je 26,3 i
10,9% ispitanika izabralo netane alternative.
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Slika 5. Prikaz kruzne raskrsnice 3

Pravilan redosled prolaska vozila koja nailaze na
raskrsnicu prikazanu na Slici 5. bio je zadatak
ispitanicima na 4. pitanje o kruznim raskrsnicama.
Navedena raskrsnica nije predstavljala veliki
problem ispitanicima, jer je 88,3% ispitanika tacno
odgovorilo na postavljeno pitanje.
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Slika 6. Prikaz kruzne raskrsnice 4

Na Slici 6. prikazana je kruzna raskrsnica koja, osim
saobracajnog znaka [1-45.2 (“kruzni  tok
saobracaja"), na dva kraka ima saobracajni znak II-1
(znak "ukrstanje sa putem sa prvenstvom prolaza"),
a na jednom kraku znak II-2 ("obavezno
zaustavljanje" 11-2). Na navedeno pitanje tacno je
odgovorilo 19% ispitanika (alternative 213), dok se
najve¢i procenat ispitanika odluio za netaénu
alternative 123 (67,2%).

Slika 7. Prikaz kruzne raskrsnice 5

Ispitanici su imali zadatak da odrede pravilan
redosled kroz Cetvorokraku kruznu raskrsnicu, koja
na svim kracima ima saobracéajni znak IlI-1 (znak
"ukrStanje sa putem sa prvenstvom prolaza") (Slika
7.). NeSto viSe od polovine ispitanika je tacno
odgovorilo (57,7%) na ovo pitanje.

Slika 8. Prikaz kruzne raskrsnice 6

Naredno pitanje o pravu prvenstva prolaza na
kruznoj raskrsnici je prikazano na Slici 8. Tacno je
odgovorilo samo 15,3% ispitanika (crveno vozilo),
dok 84,7% nije dalo tacan odgovor (plavo vozilo)
(Slika 8.).

Slika 9. Prikaz kruzne raskrsnice 7
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Drugo pitanje o kruznim raskrsnicama se odnosi na
konkretnu raskrsnicu koja se nalazu u Beogradu,
pod nazivom “Autokomanda”. Prvi deo pitanja, koji
se odnosi na ulaz u kruzni tok iz pravca Slavije
(Slika 10.) (ispitanicima je prikazan video snimak
konkretne saobracajne situacije), imao je 46% tacnih
odgovora.

Slika 10. Prikaz kruzne raskrsnice Autokomanda/ulaz

Na drugi deo pitanja, koji se odnosi na izlaz iz
kruznog toka Autokomanda (u ulicu Bulevar
oslobodjenja) (Slika 11.) (ispitanicima je prikazan
video snimak konkretne saobracajne situacije)
ispitanici su tacno odgovorili u 86,1% slucajeva, $to
je za 39,9% viSe tacnih odgovora od pitanja koje se
odnosi na pravo prvenstva prolaza na ulazu u kruzni
tok.

Slika 11. Prikaz kruzne raskrsnice Autokomandal/izlaz

3.3. Statisticka analiza podataka

Statisticka analiza podataka je pokazala da ne
postoji statistiCki zna€ajna razlika u nivou znanja o
pravilima koja vaZe u kruZnim raskrsnicama po polu,
uzrastu, regionu stanovanja, ucCestalosti koris¢enja
motornog vozila i kategoriji vozacke dozvole
ispitanika. Statisticki znaajna razlika postoji kod
pitanja o pravilu prvenstva prolaza u kruznom toku u
Kragujevcu (x2=6,242; p=0,044), gledano po nivou
obrazovanja ispitanika, odnosno ispitanici sa ve¢im
stepenom obrazovanja imaju veéi procenat tacnih
odgovora (Tabela 1.). Prema duzini posedovanja
vozatke dozvole postoje satisti¢ki znacajne razlike
kod dva pitanja koja su prikazana u Tabeli 2.

Tabela 1. Satisti¢ki znacajne razlike po nivou obrazovanja

o - Sredn;j 2
Pitanja Kategorija i rang X p

Srednje

S s o= obrazovanje 64,11

g8>32¢ Visoko

S5 Z e . 68,31

g S8 69 obrazovanje 6,24 | 0,044

o Cc =
55580 .
v = Master/magistar 86,39

Tabela 2. Satisticki znaCajne razlike po duZzini posedovanja

vozacke dozvole

Pitanja Kategorija Srr:r?gjl X2 p
— Ne poseduju
5.9 < 79,18
R ﬁ 5 vozacku dozvolu
Sc® Poseduju probnu
g o § vozacku dozvolu 83,33
o] % f‘g c'; Poseduju vozacku 14,7 0,002
E 2 c dozvolu do 5 64,11
o256 godina
X 0.5 Poseduju vozagku
S E dozvolu preko 5 70,29
godina
Pitanja Kategorija Srrggg” X2 p
© Ne poseduju
C < vozacku dozvolu 85,91
2 3
0 X
c o
g <
s § o Poseduju probnu 61.00
S 0 & )
% ,5 B vozacku dozvolu 175 | 0,040
azo Poseduju vozacku
g © dozvolu do 5 62,20
S E godina
¥ O Poseduju vozagku
o dozvolu preko 5 72,96
godina
4. ZAKLJUCAK SA DISKUSIJOM
U momentu kada postojeCa raskrsnica, usled

preoptere¢enja ili velikog broja registrovanih
nezgoda, viSe ne funkcioniSe kako je planirano,
postavlja se pitanje da li postoji neko bolje reSenje,
neki drugi tip raskrsnice koji bolje funkcioniSe. Pri
uvodenju nove raskrsnice u saobracajnu mrezu
postoji Cesto dilema koji tip raskrsnice primeniti. Put
do reSenja za pomenute probleme nije jednostavan.

Na izbor najpovoljnijeg reSenja pri izboru tipa
raskrsnice utiCu aspekti kao Sto su saobraéajna
bezbednost (ili bezbednost u saobraéaju) i kvalitet
protoka saobracaja odreden kapacitetom,
vremenom &ekanja i stepenom zasicenosti.

Ostali aspekti koji mogu uticati na izbor su uklapanje
reSenja u okolinu (povrsinsko i estetsko) i naravno
troSkovi kako gradenja tako i odrzavanja raskrsnice

[5].
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Analizom prikupljenih podatka dolazi se do zakljucka
da je ukupan prosecni procenat tatnih odgovora o
poznavanju pravila na kruznim raskrsnicama 54,5%,
Sto predstavlja nizak nivo znanja, s obzirom da su
anketirani isklju€ivo vozaci motornih vozila. NajniZi
procenat tacnih odgovora ispitanici su imali na
kruznim raskrsnicama u kojima vaZzi pravilo desne
strane. Na primeru kruznog toka u Kragujevcu,
mogu se uociti nepravilnosti u geometriji raskrsnice i
u postavljenoj vertikalnoj signalizaciji koje dovode do
,Zabune“ vozacCa. Statisticka analiza podataka
prikazuje da ne postoji zavisnost izmedu mesta
stanovanja i poznavanja pravila o kruznim
raskrsnicama, na osnovu ¢ega se moze zakljuciti da
vozaci svoje ste€eno (ne)znanje primenjuju u svim
situacijama, Sto predstavlja odli¢nu osnovu za
pravilnu obuku vozaCa. Takode razloge losih
rezultata treba traZiti i u analizi rada auto $kola,
saobracéajne policije, uestalosti primene kampanja,
ali i radu lokalnih zajednica na poslovima
unapredenja oblasti edukacije i bezbednosti
saobrac¢aja [9]. Za poboljSanje trenutnog nivoa
znanja 0 poznavanju pravila koja vaze u kruznim
raskrsnicama, pozeljno je pratiti strana iskustva o
periodi€nim proverama znanja vozafa, kao i
razmotriti moguénost implementacije tih programa u
Republici Srbiji. Za sve vozate bi trebalo
organizovati edukaciju i proveru znanja putem
medija i sistema obrazovanja €ime bi se podigla
drustvena odgovornost u¢esnika u saobracaju, kao i
nivo znanja, a time ni ve¢a bezbednost u saobracaju
ne bi izostala.
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CTtpyyHu pag
Pesanme: Y pady ce pasvampajy nojmosu
Keanumema u cucmema yrnpaesbarba Keasaumemom,
y ceemry mefjyHapoOHux cmaHdapda 1SO 9000 u
buxose npumeHe y bubruomeyko-uHpopMayuoHOf
OenamHocmu. bubnuomeke koje cy npouwisie Kpo3
npouec yeohemwa u obeszbeherwa kganumema umajy
OOKyMeHmauujy Hp. o naaHupary U paseojy, Yume
ce omoeyhasa 0a ce Ha HUX080j HajbosbOj npakcu
y4ye Opyze bubnuomeke. [Nocmynak crnposohera
UHMepHUX [posepa uHmMezpucaHoz cucmema
MeHaymeHma ymephyje nocmyrnke u orucyje
aKkmuesHOCmMU MOKOM r/laHuUpaka U Ccrposohema
UHMepHUX [posepa uUHmMezpucaHoz cucmema
MeHaymeHma.

Krby4yHe peum: creyujanHe 6ubnuomeke, cucmem
Keanumema, UHmMepHe rnposepe.

IMPLEMENTATION OF INTERNAL AUDITS OF
INTEGRATED MANAGEMENT SYSTEM

IN SPECIAL LIBRARIES SCIENTIFIC RESEARCH
INSTITUTES

M.Sc. Jelena Dobrilovi¢ Dragovié, prof.
The Highway Institute A.D. Belgrade, Library, Kumodraska 257,
Belgrade, Serbia, E-mail: jelena.poetic@gmail.com

Professional paper

Abstract: This paper is dealing with the term of
quality management in the light of international
standards ISO 9000 and their use in the field of
librarianship and informatics. Libraries that have
gone through the process of implementation and
quality assurance have such documentation, for
example planning and development, which allows it
to be on their best practices teach other libraries.
The process of implementation of internal audit of
integrated  management  system  establishes
procedures and describes the activities during the
planning and implementation of internal audit of
integrated management system.

Key words: special libraries, quality system, internal
audit.

1. CNEUNJAITHE BUBJIIMOTEKE U CTAHOAPOU
KBAJIIUTETA

CtaHgoapan KojMu Ce KOpuCTe 3a Ocurypame
KBanuTeTa jecy ctaHgapau cepuje ISO 9000 koju
06e36ehyjy cmepHuLe, OCHOBHe aeduHuUuje, onmuc
cagpxaja cTaHgapga pagu huxoBor wusbopa w
npumeHe. 1SO 9001 je mogen koju Mory ga Kopucrte
opraHusaumje Kako NPOU3BOAHMX,TAKo U YCIYXHUX
AenaTHOCTM 3a ycnocTaBrbake CUCTEMa KBanuteTta
0f, MOYETHOr MpojeKkToBaka A0 pasBoja U UCNopyke
XerbeHnx npoussoaa.

YBohewe, yTBphMBake U npoBepa (cucTtema)
KBanuteTa y oOpraHu3auumjama oOcCBajaeM OBUX
cTaHgapaa y 6uno kojoj 4enaTHOCTU uma NpPUPOAHN
HacTaBak Yy akpeguTtauujy opraHusauvje 3a
KBanuTerT.

Brnbnunoteke koje cy npowune kpo3 npouec ysohewa
n obesbehewa kBanuTeTa umajy OOKyMeHTauujy
HMp. O NnaHupaky M pasBojy, Yime ce omoryhasa
da ce Ha HMWXO0BOj Hajborboj npakcu yde apyre
onbnmoteke. OcTBapuBame WTO BoOrbUX pesyntata
3a KOpUCHUKE K camy 6ubnmoTeky y3 LWTO Mawe
TPOLLKOBA jecTe Be4YMTU umnepartms.

ISO cepTudmkaTn yrnaBHOM Cryxe Kao npeaycros
3a yyewhe Ha KOHKypcMMa 3a CyduHaHcupawe |
HarpafhuBate. CBe Yellhn 3axTeBn Gubnuotekama
Aa CBojuM pesyntatMma onpaegajy CcpeacTsa
yrnoxeHa y tbuxoBe yHKUMje, AOBenu cy o Tora Aa
n oHe Oyay obyxBaheHe akTWUBHOCTMMa cucTema
KBanuTeTa. AKTMBHOCTU Cy ycTanuie HU3 CTPYYHUX
TEPMMHA Kao LUTO Cy: OLEeHMBake KBanuTeTa,
yTBphuBame, obesbefuBare, npoBepa KBanuteTa,
CUCTEM KBanuTeTa, YnpaBrbawe KBanMTeTOM,
ynpaBrbare TOTanH1M KBanMTETOM.

2. MHTEPHE NPOBEPE UHTErPUCAHOI

CUCTEMA MEHALIMEHTA
Moctynak  crnpoBofjewa  WHTEPHWX  MpoOBepa
VHTErpUcaHor cuctemMa MeHalMeHTa  yTBphyje

MOCTYyrNKe U ONuCyje aKkTUBHOCTM TOKOM MilaHuparba
n cnpoBohewa WHTEPHMX MNpoBepa MWHTerpucaHor
cuctema  MeHaymeHTa. [IOKYMEHT  npumemnsyjy
MpeacTtaBHMumM pykoBoacTBa 3a QMS, Bohe TumoBa
npoBepaBaya, NpoBepaBayu M nuvua koja u3Boge
00yKky 3a ocrnocobrbaBame npoeepaBava
WHTErpucaHor cuctema MeHalmeHTa. WHTepHe
npoBepe cnpoBofe ce ga ou ce Bepudukosano ga
Cy aKTMBHOCTM Y BE3W Ca KBanMUTETOM, U HMXOBWU
pe3ynTaTu y cknagy ca yrBpfheHumM nnaHoBuma v aa
6u ce norBpguna edwmkacHocT  noctojeher
WHTErpucaHor cuctemMa MeHaiMeHTa KBanuTeToMm.

MpoBepa Moxe Oa oByxBaT M NpoBepy KeanuTteTa
ycnyre, 04HOCHO MpoLieca npyxama ycnyre.
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CnpoBohete MHTEPHUX
cuctema  MeHapmeHTa
cnepehe case:

npoBepa WHTErpucaHor
kBanuteToM obyxBaTajy

- MNnaHnpake npoBepe (Ha rognWHEeM HUBOY),

- MHnumparse nposepe,

- MmeHoBawe BOfe TMa npoBepaBaya u
ogpehuBare Tma,

- CnpoBofhere nposepe,
M3BelwTaBawe 0 NpoBepw,

- 3papga nnaHa KOpekTnBHUX Mepa,

- Mpaheke cnpoBohera KOPEKTUBHNUX Mepa U
yTBphMBame huxoBe epekTMBHOCTY.

PedepeHTtHa p[okymeHTa 3a cBe MpoBepe Cy
OOKYMEHTa MWHTerpucaHor cuctema MeHalMeHTa
KBanMTETOM HaydHOUCTpaxmBadke ycTaHOBE Wnu
WHCTUTYTa Y YMjem cacTaBy ce Hanasu cneuujanHa
6mbnmoteka. 3anucu o NpoBepu Aeo Cy 3anuca o
WHTErpucaHoMm CUCTEMY  MeHalMeHTa.  TokoMm
WMHTEPHUX NpoBepa kBanuTeTa yTBphyje ce:

- Oa nu cy npouecu aeuHMCaHn 1 JOKYMEHTOBaHM
Ha ogrosapajyhu HaumH?

- [la nn cy npouecu y NOTNYHOCTW pasBUjEHU U
NMPUMEHEHU KAKO je NPOonucaHo AOKyMeHTUMa?

- [a nn cy npouecu epeKTUBHN y NOCTU3any
O4YEKMBaHUX pesyrnTaTa U MOXe N Ce OYEeKMBaTU
Oa he Taksu 6uTtn n yoyoyhe?

OCHOBHU UMIb WHTEpPHe TMpoBepe KBanwuTeTa je
yTBpMBatbe y KOM Ce CTENeHy MOLTYjy AOKYMeHTa
VHTErpyUcaHor cuctema MeHalMeHTa.

I'Iope,q TOra, UHTEPHUM NpoBepamMa KBaJinTeTa ce:

- yTBphyje CTBapHO CTake WHTerpucaHor cucrema
MeHalMeHTa, HeroBa eqgeKkTMBHOCT M cnaba
MecTa;

- yTBphYyjy HeycarnaweHoCcT\ y O4HOCY Ha nraHoBe
W nNncaHe MocTyriKe;

- yTBphyje Aa nu cy HagnexHocTu U OAroBOPHOCTU
WHTErpMcaHor cMcTemMa MeHaLMeHTa KBanuMTeToM
3a cBe (yHKUMje UK 3ajaTke  jeAHO3HaYHOo
aeduHncaHe, oa N cy cBUMa pasyMmrbuee u ga nm
ce crnpoBogag;

- npou,el-byje BarbaHOCT nJjiaHoBa N NMCaHUX

nocrynaka
- [IOKyMeHaTa MHTerpucaHor cuctema
MeHaLIMEHTa;
- NpUKyn/bajy  nogauuM  3a npencnuTueame

MHTErpmncaHor cuctema MeHatLlMeHTa .

Mopen HeycarmaweHoCcTH, OBOM MpPOBEPOM Cce
youaBajy u cnaba mecta — moryhu ussopu 6yayhux
HeycarnaweHoctTy — U nokpehe  cuctem
NPEBEHTUBHUX Mepa pagu crpevyaBarsa HUXOBOT
HacTaHKa.

3. NNAHNPAHKE MHTEPHUX MPOBEPA

Fogvwke nnaHupake npoBepa  MHTErpucaHor
cucteMa MeHaumeHTa obaerba KoopaumHatop 3a
cMCTEME MeHalMeHTa KBanuMTeToM Ha npeanor
npeacTaBHMKa pykoBoacTBa 3a QMS, ca Opbopom
3a kBanuteT un Cnyxbom kesanuteta. lNnaHupane
nposepe obyxeaTa:

a) MnaHupare opraHnsaumnoHnx LenuHa NHCTuTyTa;
0) MnaHnpane obuma nposepe;
B) MnaHupare Toka NpoBepe.

loguwkwn nnaH pegoBHMX npoBepa uapahyje ce
MoYyeTKOM CBake KarneHgapcke roauHe. PepnoBHe
npoBepe MNnaHUpajy ce Tako pfa nojeauHe
opraHusaumoHe uenvHe MiHctutyta 6yay npoBepeHe
HajMare jegHoOM roguwhe. BaHpeaHe nposepe ce
nnaHupajy no  notpebu. KoopauHatop  3a
WHTErpucaHn cuctemM MeHalmeHTa Ha npeanor
MpeactaBHuka pykoBoactBa 3a QMS  yrtephyje
enemMeHTe Koju ce 3axBaTtajy MHTEPHOM MPOBEPOM.
WHTepHe nposepe LeroKynHor IMS
Hay4yHOMCTpaXnBavke ycTaHOBE Yy YMjeM cacTaBy ce
Hanasu cneuujanHa 6OubnunoTteka, cnpoBoge ce
jedHOM roguike, OK MHTEpPHEe NpoBepe efnemMeHaTa
nojeAvHux cuctema Yy nojeauHuM  OenoBuMMa
Hay4YHOMCTpaXmnBadke yctaHoBe Mory 6uTtu un yewhe.
Bofha Tuma npoBepaBayva mopa ga ob6e3benm aa ceu
yYyecHWUM y MpoBepu, mMa rge ce ussoguna, o6yay
petarbHo obaBeLuTeHN o] npeacrojehum
akTMBHOCTMMa HajkacHuje 10 gaHa npe no4veTka
nposepe. Kog BaHpeaHux nposepa OBaj poK MOXe
6utn un kpahu. lNnaHoBM npoBepa WHTErpuMcaHor
cucTeMa MeHalMeHTa ce aucTpubyupajy cBuMm
Boflama TuMMoBa, [lpefcTtaBHMKY PyKOBOACTBa 3a
QMS u aupektopy. UsmeHe/axypuparwe nnaHoBsa
BpWM Ce Monyrogullke, Yy Ccknagy ca W3MeHOM
cuTyauuje.

4. NTHUUMWPAKE MNMPOBEPE U U3BOP TUMA 3A
NMPOBEPY

lMpoBepe ce MOry MHMUMpATU Ha OCHOBY rOOULLH-Er
nnaHa npoeepa M Ha nocebaH 3axTeB reHeparnHor
OVpeKTopa Hay4YHOUCTPaXMBAYKOT WHCTUTYTA WIN
yCTaHOBE Yy 4MjeM cacTaBy Ce Hanaswu creuujanHa
6ubnuoteka, KoopagnHaTtopa 3a cucteMe MeHaLMeHTa,
MpencraBHuka pykoBoacTBa 3a QMS u aupekTopa
opraHuzaumoHmx LenuHa MHcTuTyTa Koju cmaTtpajy aa
je cBpcMCXoQHO OpraHM3oBaTy MPoOBEpY.
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Cnposof]el-be MHTEPHUX NpoBepa NHTEerpnucaHor cucteMa MeHallMeHTa y CI'IeLleaJ'IHI/IM oubnmotekama Hay4YHO-UCTPaX. NHCTUTYTA

MpunukoMm wm3page wnu  axypupawa roguiHer
nnaHa, 3a cBaky nnaHupaHy nposepy KoopauHatop
3a VMHTErpuMcaHu CUCTEM MeHayMeHTa Ha npearior
MpencTtaBHuKa pykoBoacTea 3a QMS umeHyje Bohy
M YnaHoBe TMMa npoBepaBaya, U ogpehyje Konuko
he npoBepaBaya 6uTK y TMMy 3a NpoBepYy.

Ceakn ogpefeHn Bofla Tuma obaBewTaBa ce O
JoferoeHoM 3afaTky, ca 3axXTeBOM a HajkacHuje 15
JaHa npe npoBepe wusabepe unaHoBe Tuma. 3a
nposepy ce opapefyjy camo nuua kKoja nocegyjy
noTpebHO 3Hawe W BEWTUMHY 3a CcrnpoBofewe
npoBepe, OAHOCHO OHa Koja Cy YCMeLlHO 3aBpLuuia
Kypc 3a u3Bofere MHTEPHUX NpoBepa M Hanase ce
Ha ,Jlnctn nposepasaya“. Ako ouernBare/nposepa
3axTeBa creuudmyHa 3Haka WM UCKyCcTBa U3
oppeheHux obnacTu, MNpeacTaBHWK pykoBOACTBA 3a
QMS wMoxe npeanoXuTU YKIbydehe EKCTEPHUX
ouewMBava/mpoBepaBada y TuM. W3y3eTHo, kaga
MpencTtaBHUK pykoBoacTBa 3a QMS TO oueHu, 3a
notpebe wHTepHux npoBepa IMS-a wmoxe ce
aHraxoBaTu TMM eKCTEPHMX OLeHMBava.

5. CMNPOBOBKEHKE NPOBEPE

MpoBepy UHTErpucaHor cuctema MeHalMeHTa MoXxe
Ja crnpoBoau TWM MNpoBepaBaya, WNM ce oleHa
MOXe [OHETU Ha OCHOBY MOMYH-EHOr YMUTHUKA. 3a
ogpehvBate  HauvMHa  crpoBofewa  npoBepe
HagnexaH je KoopavHaTop 3a MHTerpucaHu cuctem
MeHaLMeHTa.

Kaga ce npoBepa cnpoBOAM Ha OCHOBY YMNWUTHUKA,
nocTynak ce cacTtoju o criegehux dasa:

- Ynyhusawe ynuTHuka, u

- MNpernea nonyxeHoOr yNnuTHUKA.

Cea nuTama, Ha Koja je oarosopeHo ca [A, 6oayjy
ce jegHum ©6040M; OHa, Ha KOja je O4roBOpPEHO ca
OENUMMNYHO, 6oayjy ce ca nona 6oga, a oHa, Ha
koja je opgrosopeHo ca HE 6oayjy ce ca Hyna
6opoBa. 36up cBux 6bogoBa ofpehyje yKkynHy oueHy.
Ykonuko je ykynHa oueHa wMawa o  80%,
MpectaBHuk pykoBoactBa 3a QMS nokpeHyhe
cnpoBohewe KOPEKTUBHUX Mepa, koje Mory paa
obyxBate M yBug y cTawe Ha nuuy mecta. Kog
HapegHe WHTepHe npoBepe Boha TuMa MoOXe
3axTeBaTV NOOHOLIEHE MMCaHUX AOoKa3a 3a nuTama
Ha Koja je ogroBopeHo ca JA.

Kaga npoBepy WMHTErpMcaHor cucteMa MeHaiLMeHTa
KBanMTETOM CMPOBOAMN TUM MpoOBepaBaya, NocTynak
ce cacToju o cnepgehux pasa:

- Mnanupane nposepe,

- Mpunpeme pagHux ookymeHaTa,
- CnpoBohene nposepe,

- i3BewTaBaka 0 nposepy,

- Mpahete cnpoBohjewa KOPEKTMBHUX Mepa U
yTBphMBaHke HUXoBE ePEKTUBHOCTN.

CnpoBohete npoBepe obaBrba ce kpo3 cnegehe
aAKTUBHOCTW:

- YBOAHU CacCTaHak,

- npernen AoKkyMmeHata MHTerpucaHor cucrema
MeHalLIMeHTa KBaJlIuTeToM,

- N3BellTaBak€ TOKOM npoBepe,

- 3aBPLLUHN CaCTaHak.

PesyntaTtu npoBepe OoKyMeHTYjy ce ,M3BewTajem o
NpoBEpU MHTErpuUCaHor cuctema MeHaymMmeHTa“ Koju
npvnpema Boha Tuma npoBepaBaya. OAroBOpHOCT
3a u3pagy msseluTaja uma Boha Tnma nposepaBava,
a pocTtaBrba ra KoopauHaTopy 3a MHTeErpucanmu
cuctem MeHaLMeHTa n npoBepaBaHo;j
OpPraHu3auMoHOj  LEeNUHM  Hay4YHOUCTpaXKuBa4ke
YCTaHOBE UIN MHCTUTYTA.

6. U3PAOA NMINAHA KOPEKTUBHUX MEPA

YT1BphleHa HeycarnaweHoCT WM 3anaxawe ce
yBoau y ,Pernctap NpeBEHTUBHMX U KOPEKTUBHUX
Mepa“, ca HaBohewem npenopyyeHe Mepe,
OOrOBOPHMX JMUA M poKa 3a OTKNakawe, Kao u
nvua 3a Bepudukaumjy peanusauuvje npenopyveHe
mepe. Opbop 3a KBanuMTeT AOHOCKM OMWTW MnaH
peanusauvje npenopyyeHux mepa 3a OTKNakbake
yTBpfleHnx HeycarnaweHocTM U 3anaxaha, a
MocnoBogHu ogbop ra ycBaja. YKONMKO U3BeLLTaj O
NMpoBepuM MWHTerpucaHor cucteMa MeHalMeHTa
KBanuTeTom  yTBpaM  Behy  HeycarnaweHoct
npousBoaa h npoueca, pykoBogunaw,
npoBepaBaHe opraHu3aunoHe uenvHe
Hay4YHOUCTPaXXMBAYKOr MHCTUTYTa je JyxkaH pJa
HajkacHuje 10 gaHa no gobujary M3BewTaja caunHm
MnaH KOPEeKTUBHMX Mepa W ycarnacM ra ca
MpeacrtaBHukom pykoBoactBa 3a QMS. Osa
aKTMBHOCT Ce CrnpoBOAM Ha OCHOBY npoueaypa:
»llocTynak npegysvmMara KOPEKTUBHMX "
NPEeBEHTUBHNX mepa“ n .l 1oCcTynak ca
HeycarnaweHum npousBoAMMa W pellaBake
HeycarnalleHocTun".

7. NIPARELE CNPOBOKBEHWA KOPEKTUBHUX
MEPA

3a npahewe cnpoBofjea KOPEKTUBHMX Mepa W
yTBphuBame HuxoBe eqeKTUBHOCTU HaanexaH je
MpeactaBHuK pykoBoacTBa 3a QMS. CnpoBohere n
€(PEKTUBHOCT  MMaHUpaHMX KOPEKTUBHUX Mepa
BepudUKyje ce HakHaaHMM npoBepamMa. 3aBUCHO Of
TeXuHe yTBPHEHNX HeycarnaweHocTM W OLeHe
MpeacrtaBHuka pykoBoactBa 3a QMS, HakHagHa
npoBepa ce MOXe KpeTaTu oA yBuaa y 3anuce o
crnpoBoherwy KOpekTUBHMX Mepa, A0 (M3y3eTHo!)
noHaBrbawa Beh cnpoBegeHe nposepe.
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Mo npaBuny, 3a HenmocpedaH yBua y Aokase o
crnpoBofewy KOPEKTMBHUX Mepa W HUXOBO)
edekTMBHOCTU [NpeacTtaBHUK pykoBoacTBa 3a QMS
oapeavhe Bohy TMa Koju je u 06aBMo NPoBepYy.

HauyenHo, nocTynak  npoBepe  cnpoBofera
KOPEKTUBHMX Mepa UCTM je kao M NocTynak nposepe
onucaH y OBOj mMpouenypw, ¢ TUM Aa ce MojeauHe
(hase rnobanHor NocTynka Mory M30CTaBuTy.

8. KOPULUREHWE PE3YNTATA NPOBEPE
MHTETPUCAHOI CUCTEMA MEHALIMEHTA

Pesyntatu uvHTEepHe npoBepe KoOpucTe ce paau
yTBphuBawa Aa nu ce JOKyMEHTOBaHU MHTErpUCaHu
CMUCTEM MEHaLMeHTa KBanuMTeTOM MNpuMenyje u aa
M je edekTMBaH, Kao W pagn wnaeHTudukauuje
moryhHOCTM 3a garea yHanpehuBana npoueca paga
y crneuunjanHum 6ubnunortekama. VIcToBpemMeHo, OBM
pes3yntaTtn npeacrtasrbajy ynasHe mHgopmaumje 3a
npeucnuTMBamwe Of CTpaHe PYKOBOACTBA, KOje ce
obaBrba npema npoueanypu: llpeucnutuBame
WHTErpmMcaHor cuctemMa MeHaiLMeHTa KBanmtetTom".
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01.10.2015. Gradevinski fakultet, Beograd, svecana sala -

' 20 , 5 08-09 Oktobar 2015, Sombor
http://lwww.mstes.rs/tes-15

11. Medunarodno savetovanje (TES XI) ima za cilj da okupi strucne i
naucne radove na temu Saobracajno inzenjerstvo u funkciji efikasnog i
bezbednog saobracaja, u oblastima u kojima danas saobra¢ajni inZenjeri
rade:Regulisanje i upravijanje saobra¢ajem, Planiranje saobracaja,
saobracajnih zahteva i saobracajne infrastrukture, Parkiranje, Nove
tehnologije u saobra¢aju (ITS ), Saobracaj i zastita Zivotne sredine,
IstraZivanja u saobracaju. Savetovanje je namenjeno saobracajnim
inZzenjerima koji reSavaju probleme gradskog i vangradskog saobra¢aja,
planerima, urbanistima, proizvoda¢ima saobracajne signalizacije,
gradskim upravama odnosno lokalnim zajednicama, nauénim radnicima i
istrazivatima sa Univerziteta i Instituta,nevladinim organizacijama,
nezavisnim konsultantima i drugim struénjacima koji se bave navedenom
problematikom. Mladim inzenjerima uceSc¢e na Savetovanju je prilika da
se upoznaju sa novim metodologijama i da prezentuju sopstvena iskustva
iz tematskih oblasti Savetovanja.

01.10.2015 god. Beograd, Srbija
11. SAVETOVANJE O TEHNIKAMA
REGULISANJA SAOBRACAJA

INTERNACIONALNI SKUPOVI:

TRB 11th International Conference on Low-Volume Roads
12 - 15 July 2015, Pitzburgh, Pensilvania, USA
www.TRB.org/Conferences/2015/11LVR

IBTTA Summit on AET, Managed Lanes & Interoperability
12-14 July 2015, InterContinental Miami, Florida
http://ibtta.org/events/summit-aet-managed-lanes-interoperability

Connected Transportation Conference
17-20 August 2015, Caesars Palace, Las Vegas, USA
http://www.connectedtransportationshow.com/west/

1st IRF Europe & Central Asia Regional Congress

15-18 September 2015, Wyndham Grand Istanbul, Turky
www.irfnews.org/event/1st-irf-europe-central-asia-regional-congress-
exhibition/

43rd European Transport Conference
28-30 September 2015, Goethe University, Frankfurt, Germany
http://etcproceedings.org/

"Towards Zero" Conference
Goteborg, June 09-10, 2015, http://www.trafikverket.se/towardszero/

6th International Conference on Bituminous Mixtures and
Pavements
Thessaloniki June 10-12, 2015, http://iconfomp.civil.auth.gr/en

TRANSED 2015
Lisbon, July 28-31, 2015, http://transed2015.com/

22nd ITS World Congress
05-09 October 2015 - Bordeaux, France
http://itsworldcongress.com/

11th International Conference on Concrete Block Pavement
September 9-11, 2015, Dresden, http://www.fgsv.de

XXVth World Road Congress
Seoul (South Korea), November 2-6, 2015
http://www.piarcseoul2015.org/eng/index.htm

IRF 18th World Meeting
New Delhi, 14 November 2017 - 17 November 2017
http:/lwww.irfnet.ch

Gulf Traffic
05-09 December 2015 - Dubai
http://www.gulftraffic.com/en/Home/

14th International Conference on Mobility and Transport for
Elderly and Disabled Persons
Lisbon, Portugal, 28 July 2015 - 31 July 2015, www.transed2015.com/

2015 TRB International Symposium on Highway Geometric Design
Vancouver, BC, Canada, 22 June 2015 - 24 June 2015
www.ishgd2015.net

6th Eurasphalt & Eurobitume Congress
June 01-03, 2016, Prague
http://lwww.eecongress2016.org/

95th TRB Annual meeting
January 10-14, 2016, Washington, http://www.trb.org/Main/Home.aspx

Transport Research Arena (TRA) 2016,
April 18-21, 2016, Warsaw, http://www.traconference.eu/

SAJMOVI:

Intertraffic Amsterdam 2016
Amsterdam, April 05-08, 2106, http://www.intertraffic.com

BIG 5

Dubai World trade centre, 23 - 26 November 2015
http://www.thebigb.ae

Construmat
Barcelona, 19 - 23 05. 2015
http://lwww.construmat.com/areas

Tunnel Expo Turkey

27-29 August 2015, Tunnel Construction Technologies and
Equipments Fair, Istanbul, Turkey

www.demosfuar.com.tr

83rd IBTTA Annual Meeting & Exhibition
30-02 September 2015, Doubletree Hilton, Dublin Ireland
http://ibtta.org/events/83rd-annual-meeting-exhibition

Matexpo
02-06 September 2015, Intl Trade Fair for Building Machines,
Kortrijk, Belgium, www.matexpo.com

Bauen & Modernisieren
03-06 September 2015, Exhibition on House Reconstruction,
Zurich, Switzerland, www.bauen-modernisieren.ch
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IZ ISTORIJE PUTARSTVA

Istorija autonomnih vozila

Istorija autonomnih vozila pogela je jo$ davne 1925. godine kada je Francis
P Houdina, inZenjer elektrotehnike u americkoj vojsci, prikazao radio vezom
kontrolisani automobil bez vozaca koji je putovao ulicama Njujorka, od
Brodveja do Pete Avenije.

Radio  kontrolisan  automobil,

Linrrican Wonder, 1925.

1977. godine Tsukuba MaSinsko —
InZenjerska  laboratorija u Japanu
stvara prvo autonomno,
inteligentno vozilo. Ovaj pionirski
kompjuterizovani  automobil  bez
vozaca je pratio put do 50 metara i
dostizao brzinu do 30 km/h.

Pogetkom 1980-tih Ernest Dickmanns i
njegov tim sa Univerziteta Bundeswehr u
=+ | Minhenu  opremaju  Mercedes-Benz
| kombi kamerama i drugim senzorima
kako bi omogucili autonomnu voZnju.
Kombi se kretao ulicama bez saobracaja
i dostizao brzine do 60km/h,.

1987-1995, Eureka PROMETHEUS projekat ( PROgraMme for a European
Traffic of Highest Efficiency and Unprecedented Safety ), Program za
evropski saobracaj najviseg nivoa efikasnosti i bezbednosti bio je jedan od
najve¢ih projekata iz oblasti autonomnih vozila. Brojni Univerziteti i
proizvodaci automobila su ucestvovali u ovom Pan-evropskom projektu.

Veliki proboj ka usavrSavanju autonomnih vozila podstakao i doprineo je
projekat DARPA (Defense Advanced Research Projects Agency), projekat
Agencije za Odbranu SAD. DARPA projekat je omogucio saradnju mnogih
Skola, univerziteta, raznih kompanija i drugih inovatora sa ciliem stvaranja
$to bolieg autonomnog vozila buduénosti. Prvobitno je bio namenjen za
potencijalnu vojnu upotrebu, ali je kasnije pre$ao na civilnu upotrebu.

Volkswagen  Touareg-Stanford
Univerzitet ~ Sebastian ~ Thrun,
pobednik  “DARPA 2005

General Motors, vozilo Chevrolet
Tahoe ‘Boss* u saradnji sa
Camegie ~ Mellon Univerziteta
pobednik DARPA 2007 Gradski
izazovi

2010. godine Google poCinje program razvoja automobila bez vozaca,
koristec¢i kombinaciju podataka sa Google mapa, radara i Lidar sistema.

ZANIMLJIVOSTI

Ruski plan: Kolima od Londona do Njujorka preko Sibira.
Predlog najvece superay'gopu’tq na svetu

Direktor Ruskih Zeleznica, Vladimir Jakunjin, predstavio je u Ruskoj
akademiji nauka plan za transsibirski autoput, koji bi povezao istoénu
granicu Rusije sa americkom saveznom drzavom Aljaskom. Projekat za
JJrans-evroazijski pojas Razvoj* (TEPR) predvida izgradnju velikog auto-
puta duz postojece Transsibirske Zeleznice, kao i novu zeleznicku mrezu,
naftovode i gasovode. “Ovo je medunarodni, meducivilizacijski
projekat. Put bi prolazio kroz celu Rusiju i povezao bi se sa postojecim
mrezama puteva u Zapadnoj Evropi i Aziji. Udaljenost izmedu zapadnih i
istoénih granica Rusije iznosi oko 10.000 kilometara. Ipak, u projektu jos nije
jasno definisano kako bi se prelazilo preko mora, a najkrata udaljenost
izmedu Rusije i Aljaske iznosi oko 88 kilometara.

Holandani grade most pomo¢u 3D stampaca

Holandska kompanija MX3D planira
da sagradi most iznad kanala u
Amsterdamu pomocu tehnike koja
bi mogla da postane standard
buduée gradnje koristeCi robotske
StampaCe koji mogu da kreiraju
Celicne strukture u 3D. Projekat, Cija
bi realizacija trebalo da poCne u septembru, podrazumeva da roboti sami
prave potpornu strukturu kako most bude napredovao.

U Kini grade najvisi stakleni most na svetu sa pogledom na
smrtonosnu provaliju

Novi gigantski stakleni most koji ¢e
se nadviti nad 385 metara Sirokim i
300 metara dubokim Zhangjiajie
kanjonom u provinciji Hunan u Kini
u zavr$noj je fazi izgradnje.

Japanski most straha Voznja ovim putem plasi i
najiskusnije vozace

Most ESima Oha$i u Japanu
dugatak je 1.700 metara i
sagraden pod neverovatnim uglom,
kako bi ispod njega mogli da
prolaze brodovi koji plove jezerom
Nakaumi.Deluje nestvamo, ali ovo
nije fotomontaza. Ovaj most
neobi¢nog izgleda spaja gradove
Macue i Sakaiminato. Sirok je 11,4
metara, $to ga ¢ini treéim najveéim
mostom svoje vrste na svetu.
ESima Ohasi je toliko strm, da vise
li¢i na rolerkoster, a penjanje i
spustanje sa njega predstavlja pravu avanturu.
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Dodik: Gradi autoput ka Srbiji

N Republika Srpska je jedno od vecih gradilidta u regionu i

§ ima znaCajne mogucnosti za invesitiranje, izjavio je
predsednik RS Milorad Dodik. Dodik je na Ekonomskom

samitu Srbije rekao da je RS u ekonomskom smislu

entitet koji suvereno odluéuje u svim sferama

~— ekonomskog Zivota i da &ini sve da privuce investicije".

Tirani auto -put o trosku Srbije

"Auto-put NiS-Drac je u iskljucivom interesu Albanaca i SAD i
ovdasnja strucna javnost morala bi da reaguje ozbiljnom
analizom o svrsishodnosti da se Srbija izloZi novom
zaduzivanju kako bi se autoputem povezala sa albanskom
lukom", smatra dr Ljubinko Radenkovi¢, naucni savetnik
Balkanoloskog instituta Srpske akademije nauka i umetnosti.

Marko BlagOJewc direktor "Puteva” i "Koridora"?
" mm Sef Kancelarije za obnovu poplavijenih podrugja, Marko
Blagojevi¢, glavni je kandidat za direktora preduzeca koje
~ |Ce nastati spajanjem "Koridora" i "Puteva Srbije".
e Blagojevic bi preuzimanjem funkcije imao pune ruke posle
kada su u pitanju finansije oba preduze¢a. Naime, "Putevi"
su sa 1.335 radnika imali viSe od milijardu dinara gubitka.

"Za deo Koridora 10 - pare iz budzeta"

= Potpredsednica Vlade Zorana Mihajlovi¢ pozvala je sve
= domace gradevinske kompanije da se jave na javni poziv
za izvodaca radova na Koridoru 10. Re¢ je, kako je
navela ministarka gradevine, saobracaja i infrastrukture, o
deonici Srpska kuéa — Levosoje.

Kinezi traze garancije za koncesiju na tzv. Koridoru 11
Ministarka gradevinarstva, saobracaja i infrastrukture Zorana
Mihajlovi¢ izjavila je da se sa kineskim kompanijama vode
_— teSki pregovori za koncesiju na Koridoru 11, jer Kinezi traze
garanacie za promet saobracaja. Dve k|neske kompanije su
prosle pretkvalifikacioni postupak-CRBC i "Sandong haj-spid

grup'.

Godinama grade a ni 10% nije gotovo

.‘39.'- == "Neki izvodaci za sve ove godine nisu uradili ni 10 odsto

RN — 'z—. posla i spremni smo da raskidamo takve ugovore i biramo

druge izvodace, jer ako neko za dve, tri ili Cetiri godine

\;;,; . ‘ uradi samo 10 odsto onda teSko da ¢e zavrsiti u
predvidenom roku", porucila je Mihajlovic.

Azerbejdzancima i obilaznica?

Azerbejdzanski "Azvirt", koji gradi deonicu Ljig-Preljina na
Koridoru 11, mogao bi da bude angazovan i na drugim
infrastrukturnim projektima u Srbiji. O tome je u Bakuu sa
rukovodstvom ove gradevinske kompanije razgovarao
i premijer Aleksandar Vucic. Direktor "Azvirta”, Kamil Alijev,

Graditelji zavrSavaju most na Moravi

. Radnici "GoSe" i "Mostogradnje" mesecima su radili u tri
smene, nocu, vikendom i praznicima kao danas, kako bi
most zavrSili u planiranom roku. lzgradnju mosta je,
1marta 2011. godine poceo austrijsko-slovenacki
%5 konzorcijum "Alpina- Meteorit" pa prekinuo zbog steCaja.
127 | "Gosa" i "Mostogradnja" radove su poceli 24. aprila prosle

godine.

Kineski graditelji oslobodeni PDV-a

Izvodadi i podizvodaci radova na autoputu Bar-Boljare
oslobodeni su od pla¢anja poreza na dodatu vrednost.
Izvodaci su oslobodeni poreza na dohodak fizickih lica i
4 poreza na dobit i doprinose za socijalno osiguranje za
izvodaca radova, odnosno za kinesku kompaniju CRBC.

Auto put za Tlranu iz srpskog budzeta!

|| Premijer Aleksandar Vuci¢ na 18. Evropskom forumu
Vahau u austrijskom manastiru Getvajg rekao je da je
Srbija spremna da iz svog budZeta finansira gradnju
& autoputa Ni§-Tirana, ukoliko EU nema para za taj
projekat.

HR: Odustali od davanja autoputeva u koncesiju

Premijer Hrvatske Zoran Milanovi¢ saopstio je da Vlada
odustaje od davanja hrvatskih autoputeva u koncesiju
radi ofplate kredita uzetih za njihovu izgradnju, i za
stavaranje prihoda za smanjivanje ukupnoh duga
drzave. "Drzava e i¢i u javnu ponudu s penzionim
fondovima i gradanima”, rekao je Milanovic.

Autoput do Albanije vredan milijardu evra

g Premijeri Srbije i Albanie e potpisati protokol za
bt realizaciju projekta autoputa, a preliminame procene

pokazale su da ¢e ceo projekat izgradnje autoputa Ni$-

Merdare-Pristina-Tirana-Dra¢ kostati blizu milijardu evra,

izjavila je potpredsednica Vlade i ministarka gradevine,

saobracaja i infrastrukture Zorana Mihajlovié.

Tzv Koridor 11 do Pozege stize 2019. godine

Ministar Velimir lli¢ izjavio je da ¢e autoput do Preljine
biti zavrSen 2017.godine, a deonica do PoZzege do
2019.godine."Bez autoputa nema ni investitora koji su
preduslov za ekonomski razvoj zapadne Srbije",rekao je
[li€.

Ministar unutradnjih poslova Neboj$a Stefanovi¢ izjavio
je da su rezultati i aktivnosti koje je Saobra¢ajna policija
ostvarila u prethodnih godina dana, doprineli pove¢anju
bezbednosti gradana, smanjenju broja saobracajnih
nezgoda i poginulih na putevima u Srbiji.

»Pancevac”- nikada do kraja obnovljen most”

: Prof. dr Ljubomir Vlaji¢ koji je predvodio tim CIP-a u
izradi projekta sanacije ,Pancevca”, isti¢e da na mostu
nije bilo kapitalnih rekonstrukcija od kada je 1965.
godine otvoren u obliku kakav ima danas. Upozorenje je
o stiglo je pre dve i po godine, kada se na
mostu pojavilo udubljenje.

Mihajlovi¢: Za kapitalne projekte 3,3 milijarde dinara

Do kraja godine obezbedeno je 3,3 milijarde dinara za
Sest kapitalnih projekata Ministarstva - Beograd na vodi,
mostove Ljubovija-Bratunac i Zemun-Borca,
Fruskogorski koridor, deonice Ub-Lajkovac i Obrenovac-
Ljig, izjavila je ministarka Zorana Mihajlovic.

EK ispituje odluku Nemacke da strancima naplacuje putarinu

Predsednik Evropske komisiie Zan-Klod Junker
izrazio je sumnju da je plan Nemacke da strancima
naplacuje putarinu na svojim autoputevima u skladu
sa zakonima EU. U intervjuu za nemacki list Zidojce
cajtung, Junker je rekao da ¢e Evropska komisija
morati da pokrene formalni postupak da ispita to pitanje.

MAUT
—
= B

Novi izgled Slavije mora da aminuje EBRD

Tender za Trg Slavija bice raspisan poCetkom avgusta,
M samouvereno najavljuju u gradu, iako je projekat pretrpeo
M ozbiline izmene. Naime, pala je odluka da rekonstrukcija
ovog beogradskog Cvorista prode bez izgradnje podzemnih
prolaza. Gradska vlast morati da dobije i saglasnost
finansijera - Evropske banke za obnovu i razvoj (EBRD).
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DELTABLOC International GmbH
Lendavska 11
9000 Murska Sobota, Slovenija
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PUTEVI IVANJICA d.o.o.
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AUTO MOTO SAVEZ SRBIJE
CENTAR ZA MOTORNA VOZILA D.O.O.
Sektor bezbednosti scobracaja

Oprema

Mercedes Benz Vito 109 CDi, 70 kW
Sistem snimanja i analize CAMSS razvijen u AMSS CMV
Sistem prepoznvanja znakova razvijen u AMSS CMV

Cetiri kamere na krovu vozila, GPS, odometar

Kamera za merenje refrorefleksije i merenje luminiscencije

Godina

Zemlja/region

vrsta puta

duzina puta

2010

Slovenija

prsten oko LJ.

100 km

2010

Moladvija

drzavni put

3000 km

2011

Holandija

regionalni put

2000 km

2012

Ukrajina

drzavni put

2500 km

2012

Holandija

regionalni put

5000 km

= —

GALOVIC@CMV.RS

011 27 50 971




(-) PUT- INZENJERING PODGORICA

“PUT-INZENJERING” obavlja sledeée segmente poslovanja:

Projektovanje puteva i putnih objekata.
Projektovanje gradskih saobracajnica.
Projektovanje saobracajne signalizacije i opreme.
Istrazivanja iz oblasti saobracaja.

Izrada studija opravdanosti.

Izrada saobracajnih studija.

Izrada geodetskih podloga.

Razvoj softvera.

Revizija tehni¢ke dokumentacije.

Izvodenje objekata niskogradnje.

Izvodenje manjih stambenih i poslovnih objekata.
Nadzor nad izvodenjem objekata.

EPARO d.o.0.

REPAIR & RECYCLING PAVING ROADS

Goce Deléeva, 34b, Novi Beograd
Phone: +381 11 2 603 743

Fax: +381 11 2 603 743

Email: info@reparo.rs

Web: http://lreparo.rs

repair & recycling paving roads

LONG LIFE YOUR WAY

WML TEPATD. IS

repair & recycling paving roads

HLADAN ASFALT

WWW.repare.rs

KONTAKT
Adresa:
Trg Republike 25.

81000 Podgorica, Crna Gora.

Telefon/Fax:

% +382 69 077-963

T 138220667-265
+382 20 664-894

E-mail: puting@t-com.me

Firma “Via Projekt” d.0.o je osnovana 2001. godine.
Sediste firme se nalazi u Ustanickoj ulici 128a u
Beogradu, u Poslovnom centru Kosum.

proteklih 13 godina firma je bila angazovana na vrlo

S a svojih 14 stru¢njaka u stalnom radnom odnosu, za
velikim, znacajnim projektima od interesa za gradove

i Republiku.

Postujuéi investitore, a cenedi znanje i struénost, u prote-
Klom periodu uradeno je:
+ 200 km projekata rehabilitacije magistralne i regionalne mre-
7e puteva

+ 40 idejnih i glavnih projekata mostova

« 50 projekata raskrsnica

+ 100 projekata trajne i privremene saobracajne signalizacije
« 20 projekata sanacije klizista

« 30 projekata poboljsanja opasnih mesta

« vise projekata platoa, parkinga, prilaza, uredenja povrsina...

Navodimo neke od bitnijih projekata:

devinsk 1

« Izrada glavnog projekta na utu
M-21, deonica: Borova Glava - Uvac, od km 258+552,00 do
km 276+125,00- L=17,57 km

+ Izrada glavnog projekta rehabilitacije puta M-21, deonica:
Uvac - Nova Varos, L=10 km

+ Izrada idejnih i glavnih projekata 6 mostova na deonici Bo-
rova Glava - Uvac

+ Izrada tehnicke dokumentacije radova na poja¢anom odrza-
vanju (poboljSanju) javnog puta M-22, Usée - Biljanovac,
L=14,63 km

+ Izrada projektne dok ije za nivo iglavnog
projekta rekonstrukeije magistralnog puta Niksi¢ - Podgori-
ca, deonica: Paprati - Bogetici

1

Regionalni put 234, deonica Sebimilie - Kuti

Gore: M-21, deonica Uvac - Nova Varos
. ¥ : Lt

Kruzni tok, Kréevac

« Izrada glavnog projekta regionalnog puta R-226, deonica:
Kraljevo - Cadak, L= 12km
« Izrada izmene projekta rehabilitacije puta M-S, Kraljevo -
Krusevac, L= 37 km
Pored projektovanja, firma je angazovana i na kontroli - nad-
z0ru nad izvodenjem gradevinskih radova.
Ovako formirano preduzece “Via Projekt” d.0.0 ima potrebnu
opremu i struénjake za samostalno obavljanje vecine poslova.
Trudedi se da se ne samo odrzi korak sa drugim firmama,
ve¢ i da se radi sa novim tehnologijama, standardima i do-
stignuéima, prihvatamo i nudimo raznovrsnu saradnju, kako
. investitorima, tako i izvoda¢ima i pro-
jektantskim ku¢ama, uz napomenu da
imamo kontakte i ponude za saradnju
sa znacajnim firmama iz Italije, Spanije i
%4 CrneGore.

"VIA PROJEKT" d.o.o.
Ustanicka 128a, 11000 Beograd
Tel/faks: +381 11 347 4184
+381 11347 41 85
+381 11 304 83 86
viaprojekt@viaprojekt.rs



BUA UHXKEHEPUHT

NOYSAAH INAPTHEP

Mpeaysehe BUA MHXXKEHEPUHTI A.0.0. Hoeu Cap, ocHoBaHo je y jaHyapy 2004. roanHe.
OcHoBHa AenaTHOCT npeay3seha jecTe npojekroBare caobpahajHuua u nparehe uHdpacTpykType.

Ocnosre ycayre koje BUA MHKEWHEPUHT A.0.0. Hosu Caa npy»xa;
* IPOjeKTOBARbE CBAX THIIOBA caobpahajrma ca npatchmv cryamjava i eaaboparmva;
* M3PAAA TIPOJEKATA KOAOBO3HE KOHCTPYKIIH]e;
* U3PAAL TCXHUYKE AOKYMCHTALIHM]E HHACHEPCKIX 00jeKaTa 1 MOCTOBA;
* H3PAAA TEXHIYKE AOKYMCHTAIIH]C ATMOC(DEPCKE KAHAATIAIIH|C;
* H3PaAd TEXHHYKE AOKYMeHTaIH]e (heKalie KanaAHsarimje;
* U3PAAA TEXHUYKE AOKYMEHTAIH|EC MHCTAAAIN]A BOAOBOAR;
* n3pasa caobpahajHIX CTYAMja 1 CTYAH]a H3BOASHBOCTH,
* H3PAAA CTYAH]A OIIPABAAHOCTH H3Ipastbe objexara caodpahajiie nidppacrpyrrype;
* n3pasa npojexara caobpahajue curaasuzanuje 1 orpeme IyTa;
* u3pasa mpojerara caobpahajue curHasnzanyje
U olIpeMe 3a Bpeme n3soherba pasosa;

- yIIpABASAIBE TPOjEKTIM; BHUA UH)KEHEPHHT a.0.0.
* YCAYTC HAA3OPA HA IPOJEKTOBAMLY I Lapa Ypowa 3. 21000 Hosw Caa

usBoberby pasosa; Ten: +381 21 6546 375
. : dax: +381 21 6546 295
* HIGKCILCPHHT, OPTAHH3AII]A 1 IIOCPCAOBAILE A

office@viainzenjering.com
V H3IPAAILH KOMITAETHHX ITYTHHX,

_ www.viainzenjering.com SGS
nHMPACTPYKIYPHUX M APYITHX ODjeKaTa. p

SlMM IinZzenjering



AIF'OBOPHO ka yumwy

MocTaBrbakem BUCOKMX CTaHAapAa Y NOCI0Baky

N yHyTpalbeM GyHKLNOHMCary, CTBAPaMo yC/1oBe

3a eduKacHo cnpoBoherbe NOCNoBa NNaHMpama,
eKkcnponpujaunje, uspage naaHcKe 1 NpojekTHe JOKyMeHTauuje,
opraHu3auuje n3sohera pagoBa 1 CTPyYHOr Hag3opa

Ha n3rpagmu caobpahajHe nHPpacTpykType Cpbuije.

rPAOUMO NYTEBE 3A bYAYHRHOCT CPBUJE

www.koridorisrbije.rs

»  KOPMLOPV CPBUJE

Kopupopwu Cpbuje A.0.0. ocHoBaHU cy 2009. rofuHe of cTpaHe Bnape Penybnuke Cpbuje.




