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SUREOHP LVWUDALYDQMD GRNWRUVNH GLVHUWDFLMH
VLIXUQRVWL SURPHWD DQDOL]JRP XJURND L QDpLQD GRJLC
RNROLQL 7H UD]JOLNH VX pHVWR SQHVXBED&proW&WwW RU QDVW
QHVUHUH QDVWDMX JERJ QHRGJRYDUDMXUHJ UD]XPLMHYI
njenim elementima. Osnovna funkcija prometne signalizacije (i okoline ceste) je da
SUDYLOQR GMHOXMH QD SRQD&D QM kacyeRd aefiratibiyu KD L]UD G
PHWRGX DQDOL]H L VDQDFLMH RSDVQLK PMHVWD L]PMHQR
SURPHWX EODJRYUHPHQR MDVQR L QHGYRVPLVOHQR L X
QD FHVvWL L WLPH LIEMHJOL SURPHWQH QHVUHUH

Problemi sgKUQRVWL FHVWRYQRJ SURPHWD UH]J]XOWDW V>
GMHORYDQMD pHWLUL VNXSLQH VXGLRQLND RG NRMLK
sudionici u prometu (cesta, vozilo, sudioniky R]Dp SMH&a&DN SXWQLN L VO
sudionici u prometu ukoje spadaju svi oni koji su sudjelovali ili sudjeluju u
RVPLAOMDYDQMX XVSRVWDYOMDQMX RUJDQL]DFLML L X
SURMHNWDQWL JUDGLWHOML RQL NRML RGUADYDMX FHV
drugi neizcavan naLQ VXGMHOXMX X RALYRWYRUHQMX VXVWDYD
ceste, osobito na opasnim mjestima, mora biti takva da bude posredna, ali nedvosmislena
L MDVQD LQIRUPDFLMD NRMX UH YR]Dp L X XYMHWLPD (
SUHSR]|QDWM WHHQHR SRVWXSLWL UDGL LIEMHJDYDQMD SUF

,VWUDALYDQMD SRND]XMX GD VH LIPMHQRP RNROLQH
YUOR PDOH LQYHVWLFLMH PRAH VDQLUDWL QDMYHUL EURN
D GMHORPLpQRGVNIHOMH@DQXURSVNH XQLMH MH L VPDQMH
SRVWR QD FHVWDPD .DR MHGQD RG PHWRGD ]D SRYHUDQ!
L SRVHEQR R]QDpLYDQMH FUQLK WRpPpDND Wedrogdkdf WDY OMD ¢
PUHAL FHMWMWDH BERWL R]J]QDpHQH L]JPHYyX RVWDORJ L EURN
SULPMHQRP OHWRGH VDQDFLMH RSDVQLK PMHVAWD QD FH

videozapisa taj je cilj ostvariv.

. O M X p Q Hsanadijatbpdsnih zavoja, georeferencirani vadecs



EXTENDED SUMMARY

S3UREOHP RI WKH UHVHDUFK RI WKH GRFWRUYV WKHYV
ways to increase traffic safety and in wider sense create a list of dangerous spots on the
traffic road network of the Republic of Croatia in a washich is accordant to the
European Union. Analysis of causes and ways of happening of traffic accidents shows
to the differences in drivers surroundings. Such differences often represent critical factor
of traffic injury occurrence.

Numerous traffic accidentsccur because of inappropriate understanding of
information on road and its elements. Basic function of the traffic signalizationdadd r
surroundings) is to correcty. PSDFW GULYHUYfV EHKDYLRXU 5RDG VX!
standard and nonstandard siigretion and other parts of the road, as the picture in sight
RI WKH GULYHU 7KH SXUSRVH RI FUHDWLQJ GRFWRUTV WK
Surrounding of the road consists of standard and nonstandard signalization and other parts
of the road as the image of total space in the sight area of the driver. The purpose of the
GRFWRUYfVY WKHVLYV LV WR GHILQH WKH QHZ PHWKRG Rl DC(
E\ FKDQJLQJ WKH GULYHUYV VXUURXQGLQJV LdiIcRUGHU WHF
timely, clearly and unambiguously, even in unfavourable conditions, danger on the road
and thus avoid traffic accidents. This would contribute to the developmia ofedible
scientific method,which will with significantly hgher probability aclgve exact
conclusions and optimal solutions. The goal is to increase road traffic safety with minimal
costs and to provide methodological guidelines for recovery of dangerous spots with this
method.

'RFWRUYV WKHVLV LV FRQWL Q »érforindd khhel Ddtitkt ZKLFK Z
for Traffic and Transportation. Studying the perception of the elements of perspective
SLFWXUH IURP WKH GULYHUTV VXUURXQGLQJV ZKLFK FRC
the road enables that the road surroundings isggtthor designed, in a way to clearly
and timely provide all the necessary information about road danger under practically
every conditions. Road traffic safety issues are the result of complex interdependent
activity of four groups of participants, out which three groups represent direct traffic

participants (the road, the vehicle, participatdriver, pedestrian, passenger etc) and



indirect traffic participants which are all these who participated or are participating in
designing, establishing, orgaation and management of the road traffic system
(designers, builders, persons in charge for road and vehicles maintenance, create
legislation or educate or in any other way participate in bringing the road traffic system
to life.

The information on hothe road is placed in the space of horizontal and vertical
curve or crossroads may often be obtained only by mediation of the road surroundings.
Therefore the road surroundings, especially on the dangerous spots, should be such that
it is indirect, but unabiguous and clear information which the driver may even in the
time of bad visibility and relative fatigue recognise, and will act appropriately to avoid
traffic accident. Researches indicate that change of the surroundings, from the traffic
safety, withminor investments, may recover majority of the so called black spots, in total,
and partially all. Constructietechnical reconstruction of greater proportions or only
change of pavements may and should be performed only in case of special traffic
requirenents.

On the basis of experimental research, applied on eight recovered dangerous
spots, by using the central projection method (mathematical, graphical, fieldwork and
photographic) in designing of the traffic signalization, number of traffic accidents is
decreased by 300 percent. Further scientifresearch work and gaining practical
experience will enable wider usage of changing of drivers surroundings methodology
through the methods based on central projection. Central projection, combined with
georeHUHQFHG YLGHR IRRWDJH LQ VHDUFKLQJ GHVLUHG C
surroundings may give significant contribution in analysis of the current situation and
even more in designing the new desired condition.

One of the European Union goals is m&se of the death cases by 50% on the
roads. One of the mentioned methods to increase road safety is as well special marking
of the black spots and creating their list on the teur®pean road network which will
be marked among other by the number atims on the black spot. By applying the
Method of recovering dangerous spots on the roads with the help of georeferenced video

footage, this goal may be achieved.

Keywords sanation of dangerous curves, georeferenaeb
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1.1 3UREOHP LVWUDALYDQMD L ]QDQVWYHQD KLSRWH]D

Tema sigurnosti prometa posljednjih je godina vrlo aktualna na svjetskoj razini.
6YDNRGQHYQR ERPEDUGLUDQMH IDNWRJUDIVNLP pLQMHQLF
cestovhom S R Wptirpjehu suvremenih tehnalga u razvoju prometée znatno XW Mikbp H L
VLIXUQRVW SURPHWD D WLPH L QD RSUHQLWL UD]JYRM GUX

Prema podacima Svjetske zdravstvene organiz@bigeld Health Organisation)
VPUWQRVW RG SRVOMHGLFD SURPHWQLK QHVUHUD QD RVPI
SUHGYLYD VH GDRIGLQR GRUL @Dbe®pwsrRe FestHid]\VWNE temelju
WLK SRGDWDND *HQHUDDKX \ONDXUFEG\OL XD VEWIDGIQQM. V' SRN |
zdravévenom organizacijom krenulge u globalnu akciju' HVHWOMHUH VLIXUQRVWI
prometa 201142020 Tom akcijomse L]PHYy X RV \WaduGwWeluz&30% nanjitbroj
smrtro stradalih u prometu. Time bi spasioYLaAH RG SHW PLOLMXQD OMXGL X

-Ri@DPELFLR]Q LdskLprBDDs@uéndst promet@azY DQ A9LVLRQ =HUR? 9
nula).Glavni cilj ovoga planaP RaH VHXV BM&EWIX MH GA QXMW IGHBID BRE K IRW D
QLMH SULRYBWIDQMLBROD]H RG SUHWSRVWPIYQIHP B DS RPRHAXE
Stoga je potreban stro pLQNRUYRMWHWQL VXVWDY NRML UOH NRULJLUL
GDQDAQMH YULMHPH SURSHW QWU D jkraiR ¥ksiuhiaMaQdcitbRQ L

i mobilnosti, a ne za sigurnost.

&HVWRY Q b LPE Hij@Rigurnosti prometa, na cestama se stogdD]OLpLWLP
WHKQLpPNLP UMH aHQikbmetiicali njgnirHeBmeEnBEQDW QR XWMHpPpH QD
odvijanja prometa te nep@sino i posredno i na sigurnost cestoappmeta.

Od osamostaljenja Republike Hrvatskgradnjom seFHV W RY Q HolkeUaziaed Y L
XV O XaQRV Wdpasvib QjesalnMFRoPW QLFDPD L GUXJLP GRVWLJQXULP
dotad X WMHFDOR QDrmofiyrdraddeQ MH VL JX

Ynicijativa ASLVLRQ =HU R 3 ht§l/MwW DisiQnzeddnitiative.com)
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,SDN MR& XYLMHN VH rialds XE0 eidpskot) Wrbsigkd bd® broju
SURPHWQLK QHVUHUGD EURMX SRJLQXOLK L RJOLMHVHQLK

sigurnost prometa na cestama.

Prema podacima MUR[2] JRGLAQMH VH QD F HAddgd@iPoRo 19 yadt® QD V H (
SURPHW Q L3KnoQrtd \titd HstirD mjestima pogine preko 40 posto od ukupnog broja
poginulih. Uz podatak da zavol DR PMHVWD GRJDYyDQMD QHVUHUD X 5HS?
V SULEOLAQR LVWLP SRVWRWNRP Rreko35 gdetd WkionoD b¥jd DY RML
poginulih, ovoistDALYDQMH G R E L Yjd® bM&san¥dijdinioja3mHzavdjae brojke
mogleumaniiti. Ovim se radomSUHGVWDYOMD NRPELQDFLMD JOREDOQR.:
X SRYHUDQMX VLIXUQRVWL SURPHWD

OHWRGD VDQDFLMH RSDVQLK PMHVWD QD F&aVWDPD
videozapisaQDVWDYDN MH LVW U D énagisEackdrD zRaBESKKNOD iakldddde X
centralne projekcije pometne signalizacije na cestama kojemuje pokazano kako se
primjenommetoda koje koriste centralnu projekcpu projektiranju i izmjenustandardne i
nestandardne prometne signalizacije mogi\60WLUL L]YDQUHGQL XpLQ&L ]D VL.

dokazujurezultatiprimijenjeniu praksi.

Metodama sanaci@ SDVQLK PMHVWD L RPNVUHKG RbRPeRioR |deritridliveD
SURMHNFLMH SREROM&A&DQR MH VWDQMH VLJXUQIRWNULL &L Y D
i zavojima brojn&/ UHUD G U DV W lbjo{jdpogiRrubDisManien 2a preko 90 posto. Pri
sanaciji opasnih mjesta ovim metodama Kkoristili su se mhidmQL JUDVYHYLQVNL ]DI
naglasale ELR QD L]PMHQL YR]DpHYH RMReENhQbaky DV R % B N YWHIQYNOHV
FHVWRYQRINDRRUXAMB WLPH RVLIXUDOR GD YR]Dp SUDYRY
XSRJRUHQMD R RSDVQLP GLMHORYLPD FHVWH D WLPH L XF
YRAQMH XYMHWLPD QD SURPHWOQLFL

*HRUHIHUHQFLUDQL YLGHR]DSLV RPRJIJXUDMNRODPRYBHG
perspektveL WR X ODERUDWRULMVNLP XYRG WLYRMH W B MQLD VW HELF
RODN aD Y XakabDs® hgdj¥dnostdue postavljanje znakova, formirana je nova metod

njihova postavljanjapotrebom softverskog programa

22YGMH VX XNOMXpHQ HahutddeRaPid WQH QHVUHIUH

*3RMDP SURPHWQD QHVUHUD RYGMH VH NRULVWL X VPLVOX GRJD
na cestama (NN67/08, 48/10, 74/11, 80/13, 158/13, 984¥45)bez obzira na posljedice koje pri tome

nastaju
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8 VNODGX V SUREOHPRP LVWUDALYDQMD SRVWDYOMHQ
se novom metodomPRUEROMH EU&H L SUHFL]QLMH RGUtHIGLWL PN
znakova u opasnim zavojinte WDNR M@RRdonyetidZ3 RYHUDQMX VLIXEQRVWL

prometa.

1.2 6YUKD L FLOM LVWUDALYDQMD

Svrha je izrade doktorske disertacidetoda sanacije opasnih mjesta na cestama uz
SRPRUO JHRUHI&# Udécapisddefipiral novu metodu sanacije opasnih mjesta
LIPMHQRP YR]IDpHRMRPNROWRKBRP SREROMAaADQH VX PHWRGHEH
SURPHWQLK QHVUHUD NYDOLWH W®QV O XpiaAde sirzdd3éenRdvM D P D QH

prijedlozi za projektiranje postavljanje prometne signalizacije u zavojima.

Cij e GRNWRUVNH GLVHUWDFLMH SRYHUDQMH VLIXUQR\
PRJXUH WUR&GNRYH WH SULND] PHWRGRORANLK VPMHUQLFD ]

1.3 Preged GRVDGDaAQMLK LVWUDALYDQMD

SRWUHEX AL]PMHQH YR]DpHYH RNRHEDOQ®®D3 WK USQRHVG\PLH
navode'D G Ldrugi[3] D WD LV WU D alinkbrgphdna N BtidijMetbétblogija za
LVWUDALYDMHWHVIM @ MBI RNROLQH QD GRJDyjENEMH SURPI
za njihovo otklanjanje LIUDYHQRM X ,QVWLW X#®jetn SgdirdAileN D L Y
metodologije iSULU X P IRNQDIpLYDQMH ] D(YRN DIngtiiturgrovhéleD Rd2a
izrtDYyHQR MH QHNROLNR SURPHWQLK SURMHNDWD ]D SRYHUD!

x 6WXGLMD RSUDYGDQRVWL UHNRQVWUXNFLMH L PRGH
RG 9HOLNH 30DQH GR, ZdyijdbPDEANRJ % DNRYFD

x Studija opravdanostUHNRQVWUXNFLMH GLMHOD+8REEHHED®D -
X aL E HAadrébx2001.

Xx 3URMHNW VDQDFLMH RSDVaytek, MY RMD X .OLQpD VHO>

X Analiza prometne signalizacije i sigurnosti prometa na autocesti Rij&leareh
Zagreb, 2005.

X Analiza XpLQDND UHJXODFLMH SURPHWQLK WRNRYD |]D
autocestj 2006
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Svi spomenuti radoviDQDOL]LUD MU N PNWMIHADNDYH GRJDYD YHUL E|
QHVUHUD VWDYOMDMX X SUYL SODQ L]JPMHQX YR]BpHYH RN
SUDYRYUHPHQR XRpL RSDVQRVW L UHDJJ4UDDQID UDN K QQDV X
metodama predstgehim u magistarskom raddetode centralne projekcije pmetne

signalizacije na cestam&].

.DVQLMD LVWUDALYDQMD GRYRGH GR XSRWUHEH VSRP
RGQRVQR R]QDpLYDQMHP ]D YaRddhBidSEapis{6]{7]18] RAWHR HWHH Q PALH P

ove disertacije.

PregOHG GRVDGDAQMYKMNWX SRNDEMB B SRVWRMH LVV
ODN&HJ SUHSR]QDY D Q MIavS|aRPH¥@rLitcoineaiijddResY R D h L P D
NDNR EL YR&QMX XpADN@®RPVLIXUQLMRP L

,VWUDALYDQMH X 4&YHGVNRM NRMH MH XVSRUHGLOR S
[10] V SRGDFLPD R SURPHWQLFDPD QD NRMLPD VX VH WH QH?
QDMRSDVQLMH GLRQLFH SURPHWQH PUHaAH 7DNRYHU WLP N
V YHULP SURPMHURP RSDVQLML RG OLMHakaK |[DYRMD SUYH(

Kako je ustanovljeno da su zavagki RG QDMNULWLpPpQLMLK GLMHORYD
YLVRNRJ SRVWRWND SURPHWQLK QHVUHUD GRVWD MH LV\
SDUDPHWDUD NRML SRJRUEDYDMX VLJIXUW® RV k& QINRD W D
QDMEOLaH WHPL RYH GLVHUWDFLMH EDYL VH HYDOXDFLMR|
anaOL]RP GLQDPLpPpNLK NRJMENDEREle@d)a i brzirta kvantitativha
analiza problema izmjena traka u zavfid]. 8 WLP LV W U EALYPDHOQWRL. R@1aR DY R\
NDR QDMRSDVQLML GLR ]DYRMW R M B IX[SHID WOt B FHIND X Q|
ove disertacije, gdje se naglasak na opasnost postavlja umé&&® pHWDN |]DYRMD

8 GRVDGDAQMLP LVWU D & juzeviddretPdtavksje da jB SigRivdsmi W L U D (
UL]JLN NRQVWDQWDQ WLMHNRP FLMHORJ ]JDYRMD QR X VSR
SRYHUDQMH VLIXUQRVWL X KRUL]JRQWDOQLP |[DYRMLPD

Osim ] D N O MoXpgDsitdd L Y DigklzBno je da su zavoji na dvosmjernim cestama
opasniji od onih na autocestama ili brzim cestama, aKji¢/ YUYHQR GD R]QDpLYDQ
SURPHWQLP J]QDNRYLPD ]D RSDVDQ |DYRM QH GDMH SRVHED
su posrijedinekidKJL pLPEHQLFL NRML XWMH.pX QD YR]DpD X ]DYRN
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,VWUDALYDQM 13X pokdzalansx Jda QeXjeftinimlofv-cos) mjerama pri
LOQWHUYHQFLMDPD X GLMHORYH SURPHWQLFD NRML VX R]C
sigurnost i preko 30 postsDNOMXpHQWRDMHV 8 BHWQ DD G DeMvpraddeMdit UH] X O\
povoljne odnose koW WL L WUR&GNRYD 6 RE]|GB R Pncsiadga@Ndonddéd U D
SRYHUDQMH VLIJXUQRVWL L GR SRVWR PRJXUH MH ]JDNON
QDOD]LWL X UHODFLML L]JPHYX L SRVWR

U novije suvrijeme, upotrebom geografskih informacijskih sustava (GIS), cestovne
karte postale su dostupnije i korisnije, aPsiYR]DpML.®®aH L SURPHWQLP SURM
SODQHULPD NDR L]JYRU ]D YDYHQMH SRGDWDND R GLMHO
implementran poseban algoritakoji se koristi kao doatni alat u ArcMap programima kojima
MH PRJXUH DXWRPDWVNL LJUDpXQBBWL GXOMLQX UDGLMXYV I

Upotrebom geografskih informacijskih $aga razvijaju se razne metodekpoipljanja
SRGDWDND R SURPNWQLNWHQMHRIXHIHD PRDOL]J]LUDWL YLAH SRG
PRJX idd QDHW Diod@ D PLQYLWL QRYH PHWRGH |D HYDOXDFLMX SU
najopasnijin mjesta na RPHWQLFDPD 7DNR pdriR %0 GIR YIRMIXVBR LK SRC
SUHGYLGMHWL SRWHQFLMDOQD RSDVQD PMHVWD WH LK ]L
saniratiMetode NRMH VH LVWLpX NDR QDMRGUALYLMH VX PHWRGD
AYUXULK[ABIDSPHWRGD NRMRARNWH VRIGODUHYBEMMHORYL SURPHW:!
GRJIJDYyDMXWHHASRIWH QFLMDO @IP MW RWE P & P I\HR 8 O Sy MR
bi semogla GRJRGLWL SURPHWQD QHVUHUD 3R]QDWLP PHWRGI
prRPHWQLFD3® GRN VH ASRWHQFLMD O Qziraj U poduizim@l s&s L MHOR
akcie NDNR EL VH QD WLP GLMHOR Y[L6].D po}lietihj¢ d1gerheNddjdviil Lb Q H V
VH L QRYD PHWRGD LGHQWLILNDFLMH WDNR]YOQLk ADNXPX
SRPRUX WHKQLNH AYL]XDOQH DQDOLWLNH:3graviGdj@iaWLILNDF
parametard. EOL]LQH L]PHWHGRBRURGRAQMHP SHULRGX 2QD VH N
SRJRU&DY D QM HNXIDIFAWIR @ 0Q HR VQD mél\pijerRese BM HORRY VDM DFLML

, ] RYLK SRGDWDND YLGOMLYR M HnetoDamaHletékeijgL QD LV W
samomdetekcijom opasnih mjesta QH Q X G lzaWdanikhajel t@kvilbmjestatoga je ova
PHWRGBIdN&RAa YU
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1.4 OHWRGH LVWUDALYDQMD

8 LVWUDALYDQMLPD VX NRULAWHQH NRPELQDFLMH QHN
postupaka ispitivanja iLVWUDALYDQMD Y18R®P grad€kank i &rangadskom
SURPHWQRP FHVWRYQRP VXVWDYX 7DNRLVUHD & W B/W/LDWW_ LMW
analizai WDEOLpQLK L JUDILpPNLK SUHGVWDYOMDQMD SRGDWDNI

za klasifikaciju opasnosti zavoja.

ODWHPDWLPND L HNVSHULPHQWDOQD PHWRGD NRULA
SRVWDYOMDQMD J]QDNRYD PDWHPDWHpKRE NFRFHW RE R/AR GR GXQ
SRORADMD J]QDNRYD L SURYMHUDYDQMX KLSRWH]H L ]IDNRQL

'"HGXNWLYQD PHWRGD NRULAWHQD M HavkiD Nigurokti VH L] F
SURPHWD L]Y HROLLIXN@WRXIQALP FH Vi i Replblisd Biivadlj) HdkQ R V
se UH] X OW D W L Pia phrivhjar Replib¥ike @iveBkaduktivhom metodonunaprH y X M X
RSUD vVD]QDQMD R VLIXUQRVWL SURP HW prostoki DEnpitjdk L RS D\
metodaupotif HEOMHQD MH SUL REMDaAQMIBQKWKRGNX KDINVDNVW B & IHX

Metodom deskripcije opisan je postupak metode sanacije opasnog mjesta upotrebom
georeferenciranagY LGHR]DSLVD GRN MH PHWRGD GRND]JLYDQMD NR
kako bi se dokazale teze doktorskagda. Metode promatranja, brojanja i mjerenja kao
RVQRYQH PHWRGH NRULamMddQH VX WLMHNRP FLMHORJ

1.5 Kompozicija rada

Doktorski se rad sastoji cgkdampoglavlja, literature, priloga, popisa tablica, popisa

slika i popisa grafikona.
5DG MH SRGLMHOMHQ X VOMHGHUD SRJODYOMD
1. Uvod

2. ldentifikacija opasnog mjesta

w

OHWRGH VDQDFLMH RSDVQLK PMHVWD L]PMHQRP YR]I

4. Georeferencirani videozapis
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5. Metoda sanacije opasnih mjesta upotrebom georeferencaaitmpzapisa

6. OcjenaX p L Q N Rupbtistie yaareferenciraregideozapisa u saniranju
opasnih mjesta

7. =DNOMXpDN

8 XYRGQRP GLMHOX UDGD RSLVDQ MH SUHGPHW RGOQR\
JODQVWYHQH KLSRWH]H WH VYUKD L FLOM LVWUDiLYDQMD
LVWUD&LYDQMD WH VX QDYHGHQH L RSLVDQH JQDQVWYHQH

dijelu uvoda prikazana je struktura rada prema tematskim cjelinama.

U drugom poglavljupod naslovomIdentifikacija opasnog mjestpredstavigna je
PHWRGRORJbjydpaghd thigstd Y Republicnktskoj ionase usporey X I8l ekim
GUaDVYBurdpi Uztose REUDYXMH VWDWLVWLpPpND VOL KNDatSKORPHW QL
SUHPD PMHVWX QDVWDQND L |1QDpDMNDORD. FHVWH &aWR VX E

U W U Hoo#a®lju pod naslovorDHWRGH VDQDFLMH RSDVQLK PMHVW
okoineSUHGRpHQH VX SRVWRMHUH PHWRGH VDQDFLBE& RSDVQ
na temeljuogaprikazujusepRVWLJIQXWL UH]XOWDWL X LVWUDALYDQMLF

U pHW YpoylarjB pod naslovonGeoreferencirani videozapi REMDaQMHQ MH SF
georefeencirano@ videozapisa, QMHJRYH PRJXUQR ‘ipljahje Poiibtak® RaVWL S
terenu snimanjem cestovne infrastrukture do JiteDFLMH XRELp D Mdafam& R SHUI
PRGDWDND NDR &WR VX SUHWUDALYDQMD XSLWL LOL VWL
PRIXUQRVWL YLAHNUDWQRJ VQLPDQMD LVWRJ RSDVQRJ PMF
NLAD VXPUDN QRU« LOL SUL UD]JQLP EU]JLQDPD

U petom poglavlju pod naslovomMetoda sanacije opashih mjesta upotrebom
georeferenciranog videozapisaSUHGVWDYOMHQD VX LVWUDALYDQMD NI
NUHLUDQMD PHWRGH 8 SRJODYOMX VX RSLVDQD LVWUDALY
alata te prifena metode usprex¥ NRPSMXWRUVNLP GLIDMQRP X UMH&DYD
okoline ceste metodom centralne projekcije.

U aHYVYBI&lju pod naslovondcjena X p L Q N Rupatidhie Yabreferenciranag
videozapisa u saniranju opasnih mjegteedstavlj@i su ekonomski XpLQFL WHPHOMHQ
GRVDGD&EAQMLP LVWUDAaQYDRGOLPWDDIQ WM [SROGAUDMY MRIUPIDA LW DIQ M E

VPDQMHQX S U R Rerbje@adXk LQ-N/RAEhiIADR \pjdkcije.
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=DNOMXpQD VX UD]PDWUDQME&N®HSE R DYDY D M XS R\DDMHIEEN
VD&HW SUHJOHG SURYHGHQRJD |]QDQVWYHQRJ LVWUDALYDQ
]QDpDMNL UD]YLMHQH PHWRGH 3RJODYOMH ]DYUADYD SUF

postupcima sanacije opasnih mjesta na ptoizema.
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2 ,'(17,),.$&,-R3$62* 0-(67%

21 OHWRGRORJLMD RGUHYLYDQMD RSDVQLK PMHVWD QD FH’

&HVWRY QDI DFRJ & B E Hi@étiNpronethXna cestamd D]OLpLWLP WHKQL
UMH&AHQMLPD pronelidd G Be2iRiD elemenathQDWQR XWMHpPH QD XYMH

prometa te neposredno i posredno i na sigurnost cestepnageta.

Implementacija ove metode,QL GUXJLK PHWRGD VDQDFLMH RSDVQ
EH] GREUH SULSUHPH DQDOL]H L LVW prDgarbced QiMzbora6 WR JD
RSDVQRJ PMHVWD SUHNR VDQDFLMH GR SUDUHQMD L HYDC
SULND]DQH X VOMHGHURM WDEOLFL

Tablical. 7LSLpQH HWDSH SUL V[QQ&uetovalobRr§DV QLK PMHVW

Etapa Opis etape
Prikupljanje podataka 3ULNXSOMDQMH SRGDWDND R FHVWEL
Podjela SRGMHOD FHVWRYQH PUHAaH X UD]OL
Identifikacija Identifikacija i klasificiranje opasnih mjesta
Analiza $QDOL]D SURPHWQRK HMHNYX KR Dy DM
Sanacija Predlaganje metoda sanacije identificiranih opasnih mjesta
Predevaluacija PredHYDOXDFLMD XpLQNRYLWRVWL SU
Rangiranje 5SDQJLUDQMH SURMHNDWD L ORNDFL!
Implementacija Implementacijessanacije
Postkevaluacija 1 Evaluacija X p L QaNdzije
Postkevaluacija 2 Evaluacija cjelokupnog programa sigurnosti prometa

PRMDP LGHQWLILNDFLMH RSDVQLK PMHVWD X] NDVQLM;
QDMELWQLMLK QDpPpLQD SR Y5mODQ MDWHL GUAPRHWQ DS U R PHL D
SRMDP AF UGasnogRijestdh testamaNekesuod zanimljivin metodaa prikupljanje
podatakao opasnim mjestm®@ HWRGD EURMD SURPHWQLK Qhistadld D PHYV
postupka kontrole kvalitet§l9], Matriks metoda[20], metoda sive teorij¢21], metoda
JHQHWLpPpNLHK2D) @B LWDPD
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,SDN  Q D Msupritnjewiza@ematddedentifikacije slied H ([28]:

1. OHWRGD EURMD SURPHWQLK QHVUHUUD
Ova metoda koristi broSURPHWQLK QHVUHUD QD ORNDFI
SURPHWQH VLIJXUQRVWL /RNDFLMH V YHULP E
SURJODaDYDMX VH RSDVQLP PMHVWLPD

2. OHWRGD JXVWRUH SURPHWQLK QHVUHUUD
*XVWRUD SURPHWQLK QHYVUHEWR M PU QHYQM (IMH SE
GLRQLFH FHVWH 'LRQLFH V YHULP EURMHPa
SURJODaDYDMX VH RSDVQLP PMHVWLPD

3. OHWRGD VWRSH QHVUHUH
2YD PHWRGD NRULVWL EURM SURPHWQLK QHVUF
dobiYDQMH VWRSH QHVUHUH 7R VH LJUDADYD X |
lokacijom ili dionicom za autoceste. DRQLFH V YHULP EURMHP
SUHGYapi@RIRIJOD&ADYDMX VH RSDVQLP PMHVWL

4. Metoda indeksa ozbiljnosti prometneQHVUHUH
.RQFHSW RYH PHWRGH GDMH YHUX RJELOMQRVW
QHVUHUDPD VDPR V PDWHULMDOQRP a&4WHWRP

U nastavku je daprikaz metoda identifikacije opasnih mjesta u Republici Hrvatiskoj

u nekimzemljamaEuropske unij¢24].

U Republici Hrvatskoj analiz@entifikacije opasnog mjesfaovodiseza razdoblje od
triju godina i to na razini dionica cedtaje se uom razdoblju nisu mijenjale duljinort su se
neznathoPLMHQMDOH 3URVMHPQD GXOMLQD GLRQLFH WUHED
DXWRFHVWH QDMPDQMH NP D QDMYLA&H NP .DNR EL S
RGUHYyLYDQMX GLRQLFD WUHED YRGLWL UDpXOPMGRaAWRPIIR G
UDJ]GREOMX WUHEDOR GRJRGLWL QDMPDQMH SURPHWOQLK
72 RVREDPD $NR VH QD GLRQLFL FHVWH t@haVSH) FEARXIRIGN. IO F
GLRQLFX LOL X UDIPDWUDQMH X ]gdhdrha (L@ kbkd bHsé Hadéva@jib NR R ]

navedeni uvjef25].

10
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U 1IMHPDNRAULVWH PDSH NRMHora UDH 1 MLl 05 UD NRGXIMIY X
WHPHOMHP JRGLAQMLK L O%N R/ WRY RGRIELQMLK N IRGERRERNGL 4 Q |
X]LPDMX X REJLU VOLpQH SURPHWQH QHVUHIH NRMH VX VI
RJELOMQRVW &WHWH 8NROLNR VH NRULVWL WURJRGL&AQML !
VH GRIJRGLOR SHW LOL YL&H SURBPHWQLKY QAN QHVL N U] @ MWH

U Austriji se opasnim mjestordefinira bilo koja lokaga koja zadovoljava neki od
SSIMHGHULK NULWHULMD

1.TUL LOL YL3H VOLPQLK SURPHWOQL u godindilketfidient rid{eO L M H ¥ H ¢
Rcbarem 0,8, gdie jelRNYRFLMHQW EURMD SURPHWQLK QyodideHiD V R’
L SURVMHPQRJ JRGLAQMHJ GQHYQRJ SURPHWD 3*'3 XPQRA]
2.PHW LOL YL&H SURPHW Q L&HY idtildiih 3XNOWRRFhHQRJ WLSD

tijekom jedne godine.

.DNR VH RG SURPHWQH QHVUHUH V PDWHULMDOQRP &
+UYDWVNRM LGHQWLILNDFLMD FUQLK WRpPpDND REDYOMD V

8 'DQVNRM VH NRULVWL SRVHEQR UD]JUDYyHQD PHWRGI
UDVSRGMHOL OLQLPDOQL EURM SURPHWOQLKs@ibwmertei D NRM
QHVUHUH ]DELOMHAHQH WLMHNRP SHULRGD RG SHW JRGLQTC

U Belgiji se pakSUHPD SROLFLMVNLP RpHYLGLPD NRULVWL V
R ] QIB ppasno mjesto: ko mjestogdje se u posljednje tri godine dogodilo tri iliL\& H
SURPHWQLK QHMUGHIDR M URPE P X\OQ otaGirWpliokitetl #a saNaeij: W D

6 LOL YLaH EURM ODN&LK R]JOMHGD [ EURM WHALI

8 ODYDUVNRM VH WDNRYH UopddRib mjgstatio zaYokadifé ixvahliL QLFL M
XQXWDU QDVHOMHQLK SRGU X p MpasnajeYnijedto Qkadial i QY RJ SR (
]JDELOMHAHQH EDUHP pHWLU lju §ddiRaRativriteQédanidjbda-000/ LM HNR |
metara. Unutar nasel@pasnoje mjesto ORNDFLMD JGMH VX ]DELOMHAHQH E
QHVUHUOH W gadirbNaRIBNMI EeEte manjoj od 100 metara.

1RUYHAND NRULVWL GYD SRRI@DF OF USQDQ Y RNeREDNACDAVRIG D R N
PHWDUD QD NRMRMMWRDIDPNMEH pMMAHIQHSURPHWQH QHVUHUH

pet godina. Crna dionica dionijga FHVWH QH GXaD R@D NRMRHW MWBWD]DELO
QDMPDQMH SURPHWQLK QHVUHUDpst ®di@a MHYHQLPD WLMHI

11
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Portugal koristi dvije definicij@pasnih mjesta 3SUHPD MHGQRM WR MH GLRQI
RG PHWDUD V SHW LOL YL4AH SURPHWQLK QHVUHUD L NRH
EURM ODNALK RJOMHGD [ sEithR $trathalthjie tekhaRiiu@djl deiBiDiji [
opasnge mjesto JHRJUDIVNR SRGUXpMH JGMH MH RIYHNLYQ®QIREXUR
VOLpQLP SKVOXMWMWICPRWMHFDMD NDUDNWHULVWLND FHVWH

AYLFDUVND NRULVWL Goéphsr@ miestbakdcip dakpjd) je\zRob R M AN 1) L
EURM SURPHWQLK QHEMWRIMID PQRWAWQURDEBHVUHUID QD NRP.
.RPSDUDELOQD PMHVWD NODVLILFLUDQD VX ®WUsA®P® UD]OL
klasifikacijicestauSURPHWQRM P UHAaL predenju)é BeNsdops (NoRSV. QXK QHV UHI
u periodu od dviju godina 7DNR MH ]D DXWRFHVWH PLQLPDOQL EURM
WLSRYH QHVUHUD pHWLUL ]D QHWHHH IV NV RPO MMHRY N QLLPIDG D G
izvan naselja broe SURPHWQLK QHVUHUD RVDP ]D VYH WLSRYH CQ
R]JOLMHYyHQLPD L GYD |D QHVUHUH VD VPUWQR VWUDGDOLPL
SURPHWQLK QHVUHUDUH{(JID VarHHV W L] PRPHV@HVWH V RJOLMHVYHQ
smrtno stradalima.

3UHPD pHANLP YV2BJM.HGUH@LVF DIR.IN D F L tdrBeljFWi) LD WREBE DO H & H
XpHVWDORVWL SURPHWQLK QHVUHUD a&Gudima@delilpzR Mi QD GL|
SURPHWQH QHVUHUH V RJOLMHYHQLPD X MHGQRM JRGLQL
periodom.

UsusjedQLP THPOMDPD 60RYHQLML L bSstHilsekorigte @odabiF LM D M
R SURPHWQLP QHVUHjpebgedingXa & bbuil iri GiXntiRkaciji opasnih mjesta
X]LPD VH L RSWHUHUHQRVW SURPHWQ [2FH SMVehijiR$&E prOM QR V V
LGHQWLILNDFLML RSDVQLK PMHVWD VOXaL SRGdEBLPD X S
identifikacije uzLPD VH L RSWHUH iHOQRYRW @ B RPUHRWMIIHHIR L JRGLAQM
Lokacijskaje podjela opasnih mjest§ D UDVNULaAMD GADGULIR GULRQVFWLWPDpXQL
SURPHWQH ¥ 8 WbiéaHtdadnimno 1000 m, ovismmokategoriji prometnicé28].

1HNH GHILQLFLMH FUQLK WRpPDND X]JLPDMX X RE]JLU R]E
$NR MH X RE]JLU X]JHWD R]JELOMQRVW QHPD XYLMHN LVWR]
pristupa. Prvi pris? XS SRVWDYOMD VWURAX NULWLPQX YULMHGQRV\
EURM R]JOMHGD SUL LGHQWLILNDFLML RSDVQH FHVWRYQH
SURPHWQLK QHVUHGD SUL UDJOLPLWLP VWWXSGMEREDRHX R]E
WURANRY HN ROML BHDIND YDULUDMX X RGQRVX QD R]JELOMQRVW
XGMHORP VPUWQR VWUDGDOLK LPDWL YHUH WURANRYH
12
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Prigopdom XW Y Uy LY D Q M Dn&ij) pdjedihimodashih njedfeDna temelUW YU YH QLK
RSDVQLK PMHVWD QD SUR Rrenita} R MORRUH.4 D FYLIMHR WIHRNMO@IERDRD O N
QDVWDOLK X SURPHWQRM Q H vdbdisivésti GMER aiviiky i t&mékl HO H P H
tako dobivenih podataka utvrditi i definirati pioWHWH X UMHAaADYDQMX SURPE
3RMHGLQH JHPOMH LPDMX UD]JOLPLWR GHILQLUDQH QDpPLQH
QHVUHUIDWDRNRQMK LRVH. UD ]| Gellp WADRN R RSWILPIMHOQIFH YHULQD GU

Tablica2. 3aDUDPHWUL X]HWL X RE]JLU SUL L]UDpXRDO¥d&OQ MX FUQ
obradd

4 Portugal ima dvijelefinicije paje stoga podjela ovakva
13
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Zbog svega togaP RJXiUH MH VYDNRM SURPHWQRM QHVUHUL C
]JDYLVQRVWL RG YUVWH SRVOMHGLED 6YMH \[29]fBek¥eG U X & H Q
NRML VH ]DVQLYDMX QD WURANRYLPD QHVUHiUD L WR

Xx SURPHWOQH QH daljddidirhh Mul@D NIELBMX VH WHALQVNLP LQGHI
X SURPHWQH QHVUHUH V WHALPMX ¥YMHGDPIDQFXOW LYGIH N \
X SURPHWQH QHVUHUH V SRILQXOLPD PXOWLSOLFLUDMX

Trajanje identifikacijeopasnih mjestdraje od jede GR SHW JRGLQD GRN MH
NRULAWHQD YWUILLMHGETILRVAW R G0 B D B Quisbnrhi@ da Mrifekhe preko
ti JRGLQH SUHGXJR |D pHNIDQ MRS GLUXGH QW LLVYNDMXWXMX PR
podataka do pet godifa4].

7DNRYyHU 6RUHQXMHBUH GO AN p@la2akVX BEM. (black spot
management) premBlSM (network safety managamengr smatraju da je to vjerojatno
QDMUHOHY® QW PH OINM 0Q & WD WiropskinlzenkblpD YHULQ X H

.DNR QH SRVWRML MHGQR]QDpQD GHILQLFLMD AFUQLK }
u ovome radu UpotEOMDYD VH SR M D P kdiaRi5 povds DL @ MFHWMIDELOD AEL
ORNDFLMD NRMD LPD YHGL EURM SURPHWQLK QHVUHGD RG R
[31].

22 6WDWLVWLPpND DQDOL]D SRGDWDND R SURPHWQLP QHVU

B3UHPD VWDWLVWLpPNLP Miris@rbolL thiarmnfihRidstovay R GRH § X
ostaihQDSUDYOMHQD MH SRGMHOD SURPHWQLK QHVUHUD SUH
vidljivo je da se najvaH SURPHWQLK Q Halbitd dd3to@imR 3jgrbvirgaDnakon
WRJD QD NULADQMINPIG IBRIN S\RX ] IDVWWVRXS.OW H Q RAAWQ LX XONHX/SUGHR |
2YH WUL }rgdlpdsMdiedju skoro90% proPHW QLK QHVUHUD XNXSQR R
FHVWRYQL VPMHU KRIOR izavoji kb 20&CT@0NCE 3.).

5 S web stranica Ministarstva unutarnjih poslovattp://www.mup.hr PRA&H VH BilteR X [dihWrosti
cestovnog prometza posljednjih deset godina

14
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Tablica3. 3URPHWQH QHVUHGH SUHRUPNG 2opRdaN®P D FHV W H

15.846
16.252
17.409
15.469
14.874
13.797
13.018
11.511
10.317
9.644

9.841

384
394
425
374
359
378
315
274
254
219

245

454
496
514
415
462
409
376
349
295
231

241

11.156
11.277
11.713
10.369
9.812
