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1. Uvod

1.1.6 YUKD L QDPMHQD LVWUDALYDQMD WHUHQVNH SURKRGQR

7THKQRORANRP UD]YRMX L @SMUHHWWKRNE SHEWBRROG LX®DKY MH
ALY RWX QR OR &N hicRavid\razinjetd pakh@y stroja, a potom i motora s unuarnii
izgaranjemRPRJIX U LEUEA WX HILNDVQLMH QDpLQH SSigdidYdtn® MD L X
razvijala se i cestovna infrastruktura bezekivansportrobe i ljudine bi bio brz i kvalitetan.
Osim konvencionalnih motornih vozila namijenjenthR a@dvhetnicamastrojevi i vozilase
SRPLQMX NRULVWLWL L L]YDQUDJODHWH VWYV KHR YIRN B HWaH
cestovne infrastruktudeao L V W U Dprddm&t ppdélesa prepoznat je u agronomiji (obrada tla),
AXPDUVWYX L]Y OD phu@anhikarrmeradazQikiraaDjy Mojsci (provedba vojnih

operacija).

U poljoprivreche svrhe Walter Hancog& 1834. godingoredstavigoarni traktor azatimje
1892.godineJohn Froelich dizajnirao trakt@rbenzinskin motorom. Ovi strojevi su sve do
1920ih LPDOL L]QLPQR PDOX SRNUHWOMLYRVROljapriRédo® QLPpHOQ'
aktivnost vezane su uz obradu i pripremu tla za sadnju i kultivirasjeva. & X &ski traktori
SRpLQMX VH SURL]JYRGLWL JRGLQH X &YHGVNRM D QDS
DrugopgsYMHWVNRJ UDWD NDGD VH SRpLQMX St&Jpotohy RGLWL ]
specijalizirana vozila forvarderi. Njihova osNdQD QDPMHQD MH HNRQRPVNR
aXPVNH GUYQH VDVWRMLQHAXEDDWGNLW QD & RD/IUPRDQ JFDOMM_H/AG. QLL
XQLIRUPQR RNUXaHQMH L NRQWUROLUDQL XYMHWL UDGD
SROMRSULYUHGQRP D NWanyoQRREAUWIX G LD/KHY BRFOQMHR SULYUHGQH ¢
AXPDUVWYR XVPMHUHQR LVNOMXpPLYR QD aXPVNH SRYUA&ALQF

Strojno uklanjanje mina prje put upotrijebljeno u vojne svrhe tijekom Prvog svjetskog
rata.3UL UD]J]PLQLUDQMX NRULVWH V lsta/rs¢heRbhitirane dla2@auk YHOL
PODWLOLFD IUH]D LOL YDOMDND NDNR EuUbdciN BredtstdvdlDV QL M |
Humanitarno razminiravanje podrazumijeva provedbu aktivnosti u kontroliranim uvjetima na
WHUHQLPD NRML QpRVRUHBRLNDWDRWMNKHYD 2JUDQLPDYDMXI
specijaliziranih vozila mogu biti nagib terena, stjenovitost, nosivostdta Teren koji nije
REXKYDUHQ VWURMQRP REUDG®HPSB PRUWQIDWBYIDXOH IUXp QR L



8 YRMQH VYUKH SDUDOHOQR V WHKQRORANLP GRVWLJQXIU
QDPMHQD 1DMNDUDNW Hterik AW LRNDX. M\$ iivitMeB &Y JRsiin@ R
PrvomsvjetskomratuNDGD MH AODUN ,3 XSRWULMHEOMHQ RG VWUDQ
na Somi.Osim tenkova vojskevieta LPDMX X SUDNWLpPpQRM SULPMHQL aLUF
lakih terenskih vozila, kamiona, oklopnih vozila i radnih strojeva. Za razliku od petjegnih
L A&XPDUVNLK YRMQ@D YR]JLOD QDPLMHQMHQD VX XSRWUHEL
NOLPDWVNLP XYMHWLPD VXNODGQR SRWUHELWLP VSHFLILDp

6YLP VWUXNDPD ]DMHGQ Lje NKIW IY W\ IUDCAQ M BWpM § REREBIIRHOH Q |
svrhom upotrebe vozila u praks8]L P DM X bdir rézire kompleksnosti operativhog
RNUXAHQMD NRMH REXKYDUD VYH SULURGQH L XPMHWQH D
LVWUDALYDQMD XVPMHUHQ M HisSdf PUBliDatiis ¥0Q3) B W Y WLLYELQY D 19
terenske prohodnosti vozilelfPV) potrebno je kako bi se zapovjednicima vojnih snaga
RPRJXULR XYLG X RJUDQLpHQMD SRNUHWOMLYRVWL YR]L
VPMHURYLPD NUHWDQMD Y Orbpleventivanjemlisi@ishrMhL xh@nistyéhihbK vV Q D
PHWRGD DQDOL]D |HPOML&AWD SRVWDMH LQW,jel NIDWOXPLQ GLR
element pripreme svake vojne operadijeomer, 1987; Wawer i dr., 2003)

Mefiniranje TPV X VNORSX YRMQH DQDOL]JH JHPOMLAWD NRPSOl
zahtjeva sveobuhvatan multidisciplinaran prist{#l. 1.) (Military Geographic Intelligence
1972) Primarnije FLOM SULuUXRVYXWIYYBEQAWL X NRMRM PMHUL SRM
NRPELQDFLMD pLPEHQ L Nilixo ¥r&ahja D ¥ddddXnayriepbvd Raksiinalnu
PRIJXUX EUJLQX NUHWDQMD yLPEHQLFL NRML GHILQLUDMX S
PUHAD SURPHWQLFD L]JUDYVHKQG REORIRNVRERE®RDHEA®MRA NHDP O M
vegetacija meteorRORANL XYMHWILUDRM@PRDQDOL]D |H®MOdMdduéeW D GLR
XQXWDU SURFHVD GRQ fith 1@&pgréaphid QilekigeRog D RNTRrrain
Analysis 1990) 2VQRYQL SUHGXYMHW XVSMHAQRJ SODQjeUDQMD
SULNXSOMDQMH REUDGD L DQDOL]D SRGDWDND R |JHPOMLAYV
strukturiranu bazu podatakBruzese, 1989; Mintzer i Messmore, 198APV se LVW WD aXMH

svrhudefiniranja P R JiK fiutai smjerowakretanja vozila, odnosno kako bi se definirali koridori

1 OAKOC (engl. Observation/fields of fire, Avenues of approach, Key terrain, Obstructions, Cover and
concealmat) MH NUDWLFD ]D SURFHV NRU LgddhQatRuGEskey\savBAQH O)HiRkb@ MD pODQ L
NRMHJ VH DQDOL]JLUD JHPOMLAWH X VYUKX REDYMHAWDMQH SULSUHP
RSHUDFLMD JGMH VH XWY ipplaMai, h@Rjy RIEBSRRFW. BRWIURQEDOQRVWL NOI
SUHSUHNH WH ]DAWLWD L SULNULYDQMH YRMQLK VQDJD

2



mobilnostii avenije prilaZza .UDMQML FLOM j¥dRvErahje Kabe@rodndsti ypokild, D
WHPHOMHP NRMH VH iSB3R WzPaR 3HH 5 \OFARIIL2018)

SWYUYLYDQMH PRIXUQRVWL 739 SUHWKRGL SRWUHEQLP VI

X potrebeNRULVQLND ]D &WR WRPQLMLP PRGHOLPD 739 NDNF
DNWLYQRVWL ELOD aWR XVSMHaQLMD
X pPRIQDYDQMH RELOMHaMD WHUH.QD ]D NYDOLWHWQLML R

Racunarstvo Geoznanosti

Tehnicke i
primijenjene
znanosti

i statistika

SI.L1,. 3BRORaDM YRMQH DQDOL]JH JHPOML&AWD XQXWDU |

lzvor: +tHAWHUD L 3DKHUQLN

2c6YHQLMD SULOD]D MH ]JUDpQD LOL NRSQHQD UXWD VPMHUD QDSDGD VQ
QD JHPOMLAWRX LBRIED PR ELO QR V W(ntdlligente Pr¥pa@tion 9945218)0 DD
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1.2.0bjekt LVWUDALYDQMD

Kvantificirana evaluacija terenske mobilnogtizia [ DVQRYDQD MH QD DQDOL]L
geogrd VNLK VXEMHNDWD L &dRddriosinBeziQnihoyid RibMté pakeXaetra
YR]J]LOD L YR]DpPpNLK VSRVREQRVWL

ABR]QDYDQMH JUDQUDRWHK pPWNHK OQRRMNRIQRVWL NUHWDQMD
SUHGPHW SURX)p DYeD Qrimifenjgro ph®tRg @ ojNoj znanosfiohnson, 1921,
Malm, 2018) 3R]QDYDQMH RELOMHAMD JHPOMLAWD SULOLNRP S(
MH NDR RGOXpXMXuL pLPEHQLN XVSMHEQRJ LVKRGD UDW
(Clausewitz, 1997; Jomini, 1838; Tzu, 20090 svjetskih ratova vojrgeografska analiza
]JHPOMLAWD ELOD MH XVPMHUHQD X YHURM PMHUL QD XSRW
]JDQHPDUHQD XSRWUHED VQDJD QD QDMQLARM WDNWLpPpNRM
YDAQRVWL SR]IOINLEKQRELOMHAMD JHPOMLAWD NUR] FLMHOX
SURXpDYDQMH SURKRGQRVWL WHUHQD X aLURNRM ]QDQVW
]DYUGHWND 3UY RJokgM,HI2Y, N&d, 20D D RMQH YRMQH DNFLMH
bitka kodYpresa 1917. godine, bitka kod Smolenska 1943. godine ili bitka kod Monte Casina

JRGLQH RNRQPDQH VX LVNOMXpPLYR JERJ QHSR]QDYDC

SULOLND L WR LVNOMXpPLYR JERJ QHPRIJXUQRVWLIERNUHWD
—QDQVWYHQD LVWUDALY D QM DPREotDdjetd &M Bl GH B ®IM QAW Db HI\L
'UADYDPD 6$'-ima ]DSR pvdtBrways Experiment Statien (WESS. Tijekom
1970 LK JRGLQD DQDOL]D SURKRGQR\puthje]sastaymild prdc&saxX YR MV
SODQLUDQMD YRMQLK RSHUDFLMD L]GDYDQMH®BrzesslHGHULK
1989) Military Geographic Intelligence (Terrain)1972), Terrain Analysis(1978) i serijom
Terrain Analysis Procedural GuideSRpHY aL Bdding. Tome je prethodio razvitak i
PDVRYQD XSRWUHED aLURNRJ VSHNWUD YUVWD YR]LOD NR
'DQDV VH LVIRWUPBRYBGQMIRG QDMYLALK UD]J]LQD Xpadv& X PXOV
do razine studewW VNLK |DYU&AQHHAWBGRYID3DKHUQLN

8 SUHGPHWQRM WHPDWLFL NRMD VH RGQRVL QD XWYUVYL)
RIJUDQLpDYDMXULK YR]QLK RVRELQD YR]JLOD SULOLNRP QML
SRVWRML QHNROLNR VOLPQLK SRMPRYQLYRMLPRIXVQ®RXWLY R

3US Army Engineer Waterways Experimestation, VicksburgMississippi



gdje se u literaturi navode nekolikh VWR]QDpPQLFD L & RMMPRYIMBVOH V N RLI
Pahernik, 2018)Autori koriste poomo H NDR aWR VX

x terenska prohodnogengl. terrain trafficability) (Birkel, 2003;Donlon i Forbus, 1999;
XND *UDEDX *XPR idr. 2018RHehD@nq dr. , 2013;
Kourdian, 2009Military Geographic Intelligence1972;Producticn of CrossCountry,
1959; Rybansky, 2003; Saarilahti, 2002; Sadiga.j 2017;Schreier i Lavkulich, 1978;
Shoop idr., 2005; Suvinen, 2008Vong, 2001)

X terenska mobilnogengl. crosscountry mobility tCCM) (Bruzese, 1989; Grogan, 2009;
Hetherington i Smith, 1986; Jurkatlr., 197%; Mintzer i Messmore, 1984£lanning and
desgn, 1994;Pearson i Wright, 1980; Rybansky, 20%hoop idr., 2006; Talhofer dr.,
2015)

X terenska pokretljivosfengl. crosscountry movemeht(Ahlvin i Haley, 1992; Donlon i
Forbus, 1999; Haley i dr., 19&urkat i dr., 1975; Pahernik i dr., 2006; Pearson i Wright,
1980; Production of Cros<Country, 1959; Rybansky, 2014Terrain Analysis 1990;
Wynn, 1985)

X terenska prometnogéngl. crosscountry trafficility) 'RQORQ L )RUEXV *X
2005)
X manevarska sposobnost voziangl. vehicle maneuverabiliy(Bozdech, 2012; Dawkins,
*XPR 0i dry B0Q1; Shoop dr., 2005)

Pojam Arohodnost tereftaX SRWUHEOMDYD VH SUL RGUHYLYDQMX RJL
XWMHpX @ifdost S\RAIAJ kkvan  cestovne infrastrukturelako ovaj rad svojim
PXOWLGLVFLSOLQDUQLP SULVWXSRP ]JDKWLMHYD REXKYDUD
UH VH XSRWUHE O M D Yirenskaxpdohddo§t RZisSIRMDWH RQ SRMPRYQR
ve]DQ X] JHRJBMIDMXD&IADYD RSLVY PRUIRPHWULMH VWUXN
GHILQLUDMX PRJXUQRVW SRNUHWD YR]JLOD 3RMPRYL PR
manevarska sposobnost vozila se prije svagaste prilikom opisivanja WH K QW PNRV L p N LK
VSRVREQRVWL YR]JLOD |D NUHWDQMH SR HHROWNHLAEDV XK YDIKQHBP
2018)

Terenska mobilnost vozila uvjetovana ULV XWQR&UX L]JJUDYHQH LQIUDV
JHRJUDIVNLK VWUXNWXUD REOLND L SWMMDWDpNLWPNREWI R
vozila. BWYUVYLYDQMH SULVXWQRNRIUDIWNLKX KHWPEHD LN]D b NRRS
prohodnost vozila, osnovhiH SUHG XY M HWPE U HL.G K¥@dRaiski Blementi koji
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XYMHWXMX SRNUHWOMLYRVW YR]JLOD QD JHPOMLaAWX VX
PHWHRUR OR @hkel, 30038; Blosbl i dr., 2010; Grabau, 1964; Grogan, 2009;
Gustafsson i Hagerstrand, 2005; Mohamad Rabab, 2002; Pearson i Wright, 1980; Pimpa i dr.,
2014; Production of Cros€ountry, 1959; Rybansky,@3; Rybansky i dr., 2015; Schreier i
Lavkulich, 1978)

1.3. 3BRGUKYWKH DALYDQMD

1.3.1.2VQRYQD-JHRPVWRIVNDISREUGWWMBROLYDQMD

SRGUXPWHI DALY D QM B52H 4R PHsjeMethe geografské L U teQ 828" i

18 LVWRpPQHNH HRJAZIM RGUXFMWH DALY DEABIMEDIKRY®W P M H
LVWUDALYBQMDVQRGRRP GLMHOX +UYDWVNH X VUHGLAQMH
GRGLUX LVWRPQRJ UDYQLpPDUVNRJI8 LX &BI®D GHRRIIU D RUNRR WV RS
VXNODGQR JHRPRUIRORANRM NODVLILNDFLML SURVWRU X
mikrogeoP RUIRORANLK UHJLMD DNRY D) NjHjo@,Hwe@aBodmati DY QL L
(1999) DNRYDpPND OHVQD sendibrokmyde €elspaE B Vididdskom lesnom
]DUDYQL 'LOM JRUD SUHGVWDYOMD VDPRNMW pa@itaRa SREUVY
GRGLUXMH NUDMQMH M XJFabsné WkBrizignd gRakits RGhNIkju. izd@o@hiiv H
X]YLAHQMD =DSDGQH 60O0DYRQLMH QLVX RAWUR L RG DNDGHI
natoGD VH X JHRORANRM OLWHUDWXXRWRDNRAXUHIQLFD PRRAMN 6
UL MH N D% R@¥{ELowjrad prvotno geografske tematike, naslov rada, odn&RoG U X p M H
LVWUDALYD@QWMBD GHNOPIGUDRQJHRPRUIRORANLP QD§kid@LPD SUF
SRGUXYWDDALY D QWi YOWDHDAE| R ROHLQRQ A*DALQFL3 QD NRMHP \
GHWDOMQLMD LVWUDALYDQMD VTPLOMHP GDOMQMHJI UD]YRN



SL.2. 3URVWRU L VA&VIUD fghogmisks Karta

1.3.1.1.Geologija

6UHGLAQMLP L LVORBLXPpMBBLDMBRRBALQVNRP VORMX GRPL
(les) pleistocenske starosti i mlade naplavine holocenske s{@b8t). Ranije su ove naslage
pokrivale i GLMHORYH QD ]|DSDGX PHYXWLP RQH MXsaBtawROMHQH
QDVODJD QD X]YLAHQLMLP GLMH\OR YWICPLIH QAR & HijE duBl QONHLY
]IDKYDUHQL DNXP XO D fekdvskaddrdki iShdrBki-sediméndd. RUROLMD L -DPLPD
1989) SULVXWQH OHV Q#H 18 d»\30nizthta dulbirieXu kojima postoje humusni
proslojci nastali u humidnim i toplijim razdobljima procesom truljenja vegetdijgutni lesni
VHGLPHQWL LVSXQLOL VX SDOHRUHO MhspQriiars uYeblskinQH D Q
procesima za vrijeme virmske glacijacigkumulirani les je potom bio pod konstantnim
XWMHFDMHP NOLPDWVNLK SURPMHQD L]JPMHQD VPU]DYDQI
brojnim pukotinama koje su stvorile uvjete za cirkulacgypikarne i atmosferske voderisutni
OHV VH UD]YLMDR X XYMHWLPD YHUH YODAaQRVWL L.UHOMHI
SUHPD JUDQXORPHWULMVNRP VDVWDYX VHGLPHQWL VSDGLEL
WDORAHQLMVXRGERAAPHNEHQEAIUYLMDOQL QDQRVL SRWRND LVSXC



GROLQH VDVWDY OLWRORONRYILYDRYR RMRIOHWRURIYRQLAQRP
transportran .RUROLMD L -DPLpLQ

U zapadnom dijeluGRPLQLUDM X Q H aWdrenske pPliddeMskestarbsy SldpeyiH
SLMHVND &4O0MXQDND VLOWRYD L JPISRGURY R MPRISEBVD WHDU €
]QDpDMND RYLK VHGLPHQDWD MH RGOLpPpQD VRU&kKEDQRVW
VWDURVWL ]D NRM HjeMH NBORYD DWW B IO\RVE N [h QsFDvBiPpriesvegll OR S UF
R OLWRORANRP VDVWDYX SRGORJH 'HEOMLQD RYLK VORMH

4S D U L FID8Gb)G U

S.L3.2VQRYQD JHRORAGND NDUWD

Izvor: Dijelovi listovaL 34 6ODYRQVNL %URG a&isBY L FDDA LGW
.RUROLMD L &pPLpLU



1.3.1.2.Reljef

8 JHRPRUIRORANRP VPLVOX SURVWRU PRAHPR UD&apODQLW
zaravan S R E Ligr&sne nizingSl. 2.).

=DSDGQL GLR LVWUDALYDQRJ SRGUXpMD VSDGD X LVWRDpC
dijelom na sjeverozapadu. VW R p Q L PaRBEd§R DEFJLRIRP QD VYRM L]JOHG SRE
X NDWHJRULMX EUHA&XOMNDVWRJ WLSD UHOMHID ,DNR VYR
JERJ SRAXPOMHQRVWL L LJUDAHQLK QDJLED SURDINWRUX 'LC
JRUD pLQL ¥WFRMRMOALREQL QLMH YH]DQ D 3R|GYIXHhH VBRI Bl SLWHDMH
REXKYDUHQL VX LVWRIAUEFMHDRY Y BRED PO VYRMHP VMHY H
]JDKYDGD L NU padig@iidije VWRp QH

,VW R p Q Ldi6 LIRN [RLYERiSrdizaravi, gdjH VH RQD QD VMHYHUX L MXJX S
JUHGH (M&Xitn&/do 12 premanaplavnim nizinaméSRUMH p M D iWA IMiEDNGY 6 DY H
i Vuke na sjeverySl. 4). =DUDYQL EUHAXOMNDVWRJ SRGUXpMD L]JUI
pleistocenskog eolskog sedimentalesa, s ilovastim i glinastim sedimentimBrema
JHRPRUIRORANRM NODVLILNDFLML %RJQDU X] HROVN
epigenetski lesN\a QHVWDELOQRM L PODGRM SRGORI]L ]DGUADYDQN
oblikovale blago valovitu uzvisnu.DNRYDpND OHVQD ]DUDYDQ MH RVWDW
nije recentnimkvartarnim NOLPDWVNLP SURPMHQDPD HURGLU®@Q L SUH
10 do 20 metaranadvisujeokolne nizine Debljina naslaga ovisi o nagibu i snazi destrukcijskih
procesa./HVQH QDVODJH VX SRUR]JQH L QLVX XVORMHQH SUL
modeliranju reljefa dominirajdluvijalni i padinski procesuz sufozijskeprocese na lesu
Intenzivnim M D U Xe&@ilvitm procesima na rahloj lesnoj podloci GRQMRM WUHULQL
dolazi dointenzivno g XGXEOMLYDQMD WOD VWRJD MH SldamxXwQD JX
]JDUDYQMHQLP PLNUR ORNDFLMDPD SHRRJIXAIHQ WNH GNRAGIH | XG &
ponikveama SVHXGRNUA&ANL REOLFL

7THUDVQH QL]JLQH QDOD]H VH MXJRLVWRpPpQR L PDOQeMLP GLM
SUHGVWDYOMDMX QHNDGDaQMH SRORMH ULMHPQLK WRNRY
naslagaNajugoistoku M X pLQH |]JDSUDYR QD$QIDFYH Q-HR A\DRYNKBINSIBO UH ] QL F
DNXPXOLUDOL PDWHULMDO IOXYLMDOQLP SURFHVLPD V .
6MHYHURLVWRpPQL GLR QL]JLQH VSDGD X SRUMHpMdieO9 XNH NF



7HUDVQH QL]LQH QDOD]H VH QQ@50HR®/ B RQRRIND WHHOQ BV IQWOLFPI

prisutne poplave.

Sl.4. Nagib SDGLQD LVWUDALYDQRJ SRGUXpMD

1.3.1.3.Tlo

8 VNODGX V NRULAWHQRP VLVWHPDMAHOQ MDVMRP ) D+ RVQR B
RYRP SRGUXpMX QDOD]JLPR DXWRPRUIQD YODAHQMH RER
SRYUHPHQR LOL VWDOQR SUHNRPMHUQR YOD&HQMH VW
SRYUEGLQVNRP L SRGJHPQRP YRGRP @niQ@BRWMI@ NMKSiH ELWL
5. L QMLKRYD JODYQD RELO M& &Mdvih \@iertaizdstaviti (ReBaljnfie S R G W L S
u %RIXQRYLU D +X\GO@WBN DOL
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$XWRPRUIQD WOD VX XMHGQR L QDM]|DVWXSOMHQLMD QD
prema tipovima tla, vidiTab. 2.). Najzastupljeniji tip taMH OHVLYLUDQR WOR >
NRPELQDFLMH V SULVXWQLP VLUR]JHPRP L HXWULPQR VPF
DNXPXODFLMRP PDWICOHMNIP X X¥SINVWMHUHBWDNVUHUOHIJ YLUPVNRJ V
NDUDNWHULVWLpPpDQ SURFHV RVOWMERY DR W DK R O XPRLAMDID Q6RLIL
SURQDUL QD HURGLUDQLP WMHPHQLPD GLVHFLUDQLK IRUPL
JGMH PDWLpPQL VXSVWUDW L]JELMD QD SRYUAaALQX ]J]ERJ SUH
predisponirani zbog prekomjernog i QMD aXPD &aWR MH GRYHOR GR XEU]
5HQG]JLQH VX VH UD]JYLOH QD ODSRURYLWRM L YDSQHQDpPNR
OLWRORANRP SRGORJRP YHIJHWDFLMRP L NOLPRP ORAHPR
X SR@ODXKPMIRUH 'LVWULPQR VPHYH LOL NLVHOR VPHYH W
SRGUXpMLPD EHVNDUERQDWQLK LORYLQD D SRQHJIJGMH L J
JRUQMLP WUHULQDPD SDGLQD GRmM z&aNGR RBrédieliddH QD W O
viaQLP GLMHORYLPD SREUYD 2YRP VWDGLMX SRYUALQVNRJ
RGQRVQR SUHPMH&WD Q M2 I BILIQMHQ X 16 YSIRYM E L\DYRIRHE YWD R M D
RNR ODQGLUHYD L 7UQDYH Wigo3oRKdjH&EN A&l Hokin @dIQométat S W O D

dubine) oranjemtrigolanjem tla.

+LGURPRUIQD WOD QDOD]JLPR QD EODJR QDJQXWLP WHUHOQ
SVHXGRJOHM QDOD]LPR QD PH]RX]YLVLQDPD QL]JLQD L 1D
VWDJQLUDQMH SRYUWénh)Q¥ Blabo YyiRgashim @iRepropusnim horizontima.
Fluvijalnotlo fOXYLVRO GHILQLUDQR MH SULVXVWYRP KXPXVQRJ
MH L]JJUDYHQR RG OHVD NDR PDWLpPQRJ VXSVWUDWD 1MH
izmjenom podzemner RGH QD GXELQDPD RG GR PHWUD $PILJOHNM
kombinaciji s koluvijem u mezodepresijama nizinskih predjela, te u srednjim i donjim
GLMHORYLPD SRWRPQLK GROLQD .DUDNWHUL]JLUD LK SULV
YODAHQEMWMLWHD SRYUALQVNRP VOLYQRP SRSODYQRP L SRG
]JIDKYDUHQD MH KLGURPHOLRUDFLMVNLP |DKYDWLPD VWRJD
]JDXVWDYOMHQ SD VH PRaH UHUL GD RYDM WLSsBRG&GNR SUH:
karakterizira topografska uvjetovanost, a njihova pojavnost vezana je uz negativne
DNXPXODWLYQH IRUPH UHOMHID &LMHOLP GXELQVNLP SUF
YRGH &dWR LVWRYUHPHQR RWH paxxlinadRl&zY FGGRQGIXAFBD | RGOBMM
SRYUALQVNH YRGH %RJXQRYLU D 9LGDpHN D

11



S.L5 2VQRYQD SHGRORAND NDUWD

lzvorDLMHORYL OLVWRYD 2VQRYQH SHGRORANHSNPHMW H
19738 i Vinkovci 1 (% RIX QR Y L) E

1.3.1.4Vode

2YDM SURVWRU RGYRGQMDYDMX Y(BIGR \DREEKBREW HpMD ' X
SULSDGD ULMHND 9XND V SULWRFQP® GIRWHO 8B RIWSRIG I X\ M |
RG UXED DNRYDpPNH JUHGH 1D RYRP SRGUXpaKkX)RIROD]L VH
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XMHGQR pLQL L L]YRULAQL GLR ULMHNH 9XNH 6UHGLAQMLP
SULWRNH 6DYH WHYBRROBYXpEHLWIRNWSUHVLMHFDQR EUR
.D]JQLFH L -Ra4DYH VD SULWRFLPD NRMH XM HIEGKkdLIQH YRG

SavskogslivaOQRIJREURMQL PDQML LOL Y H iblagS R WNRHF plblliGabhB M HN H L
EUHAX ODMRDVWRI SRGUXpMD L VOLMHYDMX VH X QL]JLQVNR S

SI.L6. 9RGHQH SRYU&ALQH
Izvor: CROTIS

9RGRWRNH QD OHVQRM ]DUDYQL NDUDNWHUL]JLUD PQR3A

povremenog toka erozijskierazijskog tipa kojinemaju stalne izvore, pa stoga tijekom

4 CROTIS #Hrvatski topografski informacijski sustfqv UAD Y Q D JH R G H2OMNsRnj¢ padarakd
CROTIS baze odgovara situaciji na terenu iz 2017. godine
13



GLMHORYD JRGLQH SUH dakree>stdiXog ®&k&NRMH VMOMXQ MM D]JUDQD\
SULWRND VX .D]QLFDSI-RA4DYD L %UH]QLFD

1D GLMHORYLPD LVWUDALYDQRJ SRGUXpMD SURYHGHQH
postigli povoljniji uvjeti za poljoprivrednu proizvodnf$l. 7.).

S.7. +LGURSHGRORG@NPLRDUWMWDOD AHQMD L RVQRYQL WLS
Modificirano premaZavod za pedologij(2004)
14



+LGURPHOLRUDFLMVNLP |DKYDWLPD VSULMHpPHQONA VX SRS
RYLP SUYRWQR PRpYDUQLP SEYOMLL KRV RRHS R hYaMMERFH R N L
(Bojanovski, 1993)a u tu svrhu su u drugoj polovini 1980godina iskopani lmjni duboki
NDQDOL L XJUDYHQD FLMHYQD GUHQDAD NRMD MH XEU]DC
]DGUADYDQMH YRGH QD RUDQLFDPD

1.3.1.5.Vegetacija

RecentnaY HIHWDFLMD QH RGJRYDUD DXWRKWRQRM YHIJHWDFL
do Srednjeg viegkaitR WDGD MH FMHORNXSEXRP RGN REMHHE DOWRX S\RUp |
4XPD VWYDUDQH SROMRSULY UHI@®Q & DSVRYLBILPRQH QIOMYEQDAQL!I
aluvijalneravniraOH VX aXPH KUDVWD OXAaQMDND X QHAWKR YLARM
GRN X SREUYyX aXPH EXNYH L JUDED 1DMPDQMH L]JPMHQH D
predjeli, SU L p HekSlilkd gajevapstaloi danas na lesnoj zaravni, dok je aluvijalna ravan
u potpunostiransformiranai oranice.'DQ D &aQ M D Y H J &l WaarkalLs\N &b mdrfblogijoid
SRGUYIMD/ND SRGUXpMD REUDVOD WX @MpicBsKBrayijd, dokWw D F L M
je lesna zaravanglavnom kultivirangSI.8.). 3B UYRELWQX YHJHWDFLMX pLWDYR
AXPH Kugréabd Willesta'DQDV VH PRJX SURQDUL aXPVNH VDVWRML(
graba, crnog jasena i bagram(NV SO R D WKIPVINNRRIPSRNURYD X UDYQLpDUVI
VWYRUHQH VX YHOLNNHRREWHEWYH G RWOR BRNWHIRYY.QR RBOUL
2YD QHNDGD SRSODYQD SRGUXpMD KL G&uRMEH@RMAREDFLMV N
ratarske proizvodnje. Od uzgajarihltura najzastupljenigu NXNXUX] SAaHQLFD XOMD
suncokret.Danas je na zaravni i nizinskom dijelu ostalo samo nekoliko usamljenih gajeva.
,VWRpPpQLP GLMHORP GRPLQLUD DJUDUQL SHM]D& |DVLMDQ al
0D Q G LaliHmn&ve kultiviraju vinogradi' LOMVNR L NUQGLMVNR SREUVH MFE
SROMRSULYUHGQLP SRYU&ALQDPD

15



Sl. 8. Vegetacija

Izvor: CROTIS

1.3.1.6 Klima

, VW U R4 IS\RIQE YddMZrazitim utjecajem kontinentalnih klimatskiR E L Q i@¥4a M D
SURVWRU VH QDOD]L QD SULMHOD]QRP SRGUNKXKaeXahdPHYyX Y
LVWRNX 1D RYLP SURVWRULPD LJUDAHQR MH QHNROLNR S
prRVMHNX UDVWH X VPMHUX RG ]DSDGD SUHPD LVWRNX .R
faktorima .ROLPLQD SDGDOLQD BdgbhGdafskogriekia SMWHRROK gdrja,
te zboggubitka vlage] U DHon@as (iz smjera jugozapada i zapada) na putuplz XQXWUD&aQ MR
kontinenta(SI.9.) =D Q L QdR.\Y20G8)L

5 CROTIS #Hrvatski topografski informacijski sustfv UAD Y Q D JH R G H20MNsEnjX [SodabakeD
CROTIS baze odgovara situaciji na terenu iz 2017. godine
16



S.L9 3URVMHpPpQH JRGLAQMH SDGDOLQHI9M NOLPDWVNR

Premapodacima=DQLQRYLU L GU

3DGDOLQH RGOLNXMH LJUD]JLWL NRQWLQHQWDOQL JRGLEAQ
nego u hladnijem dijelu godin&k 10. , VWLpX VH O Mdinhtaksirhuria pa@aiina. SUR O
Ovaj prostor premahornthwaiteovoklasifikaciji spada u subhumidnu kimu=D QL QAR Y LU L
2008) dok prema Kppenovoj klasifikaciji klima prostor se nalazi pod utjecajem umjereno
YODAQH NRQWLQHQWDOQH NOLPH kemd Rghenow KadiikadiPD &IE
klimaprostoreRELOMHAaHQ | R U EXGBdRsNaIAE [U nizinskom kontinentalnom
dijelu Hrvatske.Prema =D Q L Qi RIY, L(2008) uz spomenute temperaturne karakteristike
(oznake C i b), tijekom godine nem@aazito suhih mjeseci, a mjesec s najmanje padalina u
KODGQRP MH GLMHOX JRGLQH 1Z 8 JRGLAQMHP)L.KRGX SDGI

17



SL10 3URVMHPpQH SDGDOLQH SUHPD JRGLAQMLP G%BLPD ]D N

Premapodacima=DQLQRYLU L GU

18



1.4.Cilj i hipoteze LVWUDALYDQMD

Cilj ovog rada je postornom analizom i kvatdW LY QLP Y UHG Q RgeapafgkithP [IL]JLp N
PLPEHQLND XVSRVWAYYDWRQWPRGBRRIO SURVWRU DNRYDpPNH
Dilj gore. 7TR UH VH SRVWLUL DQDOLWLpPNLP SULVWXSRP SUHP
JHRJUDIVNRP pLPEHQLNX 3UL WRPH UH YDaQX XORJX LPDW
laboratorijska obrada preuzetih uzoraka s terena i uredska obrada dostupnih prostornih

podaaka.
+LSRWH]H QD NRMLPD VH WHPHOML RYR LVWUDALYDQMH V

A ] VWYRUHQRJ PRGHOD WHUHQVNH SURBBRRORGYRYV &ILW DI F
YUVWD YR]LOD X YL&H UD]J]OLpLWLK PMHULOD

B 3UHYODGDYDMXUuUL pLPEH Qdstdv PsSRuUkiu@ Qeo/RMEIN N FS|R G O RVDH
SRVWRML SURVWRUQD NRUHODFLMD L]JPHYyX SRGMHOH \
NODVLILNDFLML QD LVWUDALYDQRP SRGUXpMX

D SBRVWRML SURVWRUQD NRUHODFLMD L]PHYyX SRGMHOH WO
jedincanaLVWUDALYDQRP SRGUXpMX

E 3URKRGQRVW WHUHQD SRGOLMHAH SURPMHQDPD X VNOD«

19



2.Pregled GRVD G DAQWUIXaLYDQMD

21. OHWRGRORA&ANL SULVWXSIHRIMWUDELKDRQWEHQUNDNRVHUHQ

vozila

9DAQR MH LWVWRNQMWWUD&ELYDQMD L FMHORNXSDQ UDG WHEF
VSR]QDMDPD LVWUDALYDpD NRML VX VYRMH UH]XOWDWH |
IDWYRUHQRVWL SRMHGLQLK GUXaWwWYHQLK VLVWHPD 5XVLMI
o modelima prohodnostne iznose u javnostnjihovi rezultati nisu dostupni globalnoj
]QDQVWYHQRM ]DMHGQLFL 6WRJD VX GRVDGD&a&QMD LVWUL

znanstvenika koji spadaju u kulturni krug zemalja Zapadnog svijeta.

8 QDVWIEYLNX RSLVDQH PHWRGH GHILQLUDQMD PRUIRPHWU
SUL NUHWDQMX YDQ FHVWRYQH LQIUDVWUXNWXUH LVW
VWUXNWXULUDQMD SRGDWDND QMLKR Y-RQDWIUXLeAFNW HUSQM
rezultata.=D XVSMHaQR XWYUYLYDQMH 739 RGUHYHQRJ SRGUXDI

nekoliko radniji:

X prikupiti i analizirati dostupr prostorre podake,
x Klasificirati i kvantificirati geografske faktore o kojima ovisi TPV, temeljene na
pozQDYDQMX ARIBKIQDINIRY QLK PRIXUQRVWL SURPDWUDQLK
X UWYUGLWL PHYyXVREQH YH]JH L RYLVQRVW SRMHGLQLK JF
X sintezom prisutnih geografskih pojava i objekata provesti modeliranje i testiranje TPV
QD VSHFLILpQ urBtavaLvBAgY L P D
Xx JUDILpPNL L QXPHULpNL LQWHUSUHWLUDWL 739

X evaluirati rezultate.

6YL SULVXWQL pLPEHQLFL QD JHPOML&AWX X QHNRM PMHUL
PRGHO YR]LOD VD VYRMLP WHKQLpPpNLP VYRMVWWLPL RPN XD
739 SULPDUQL FLOM LVWUDALYDQMD MH XWYUYyLYDQMH PMFE
2VQRYQD RELOMHAMD YR]LOD NRMD GHILQLUDMX QMHJRYX
RVRYLQD L RVRYLQVNL UD]PDN EUPRVBVRUDHYDPNQKSBVRH
QDpLQ SRNUHWDQMD NRWDpL L LOL JXVMHQLFH
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7THUHQVND SRNUHWOMLYRVW YR]LOD RYLV-gedgraSkogVXW QR
PLPEHQLND QD JHPOML&AWX WH QM LK RBirRel| 200B; @DIpIQFM P Hy X\
Hofmann i dr., 2015; Pearson i Wright, 1980)a usporenje vozila svaki od naveiten
PLPEHQLND GMHOXMH SRMHGLQDpPQR L X(SPHE)XRMEWHRNDWIL
Pahernik, 2018)

SL11 OHYXVREQRRGRRYLK ]QDpIHRN U DL VININGQTAVP EHQLND

lzvor: +HAWHUD L 3D,KtddifiQidamb prema Rybansky (2009, 17)

IDMYHUL MH LVWUDALYDpPNL L]D]JRY XWYUYLYDQMH NRQD}
PQRAWYD RMRPEIGEDFLMD PHYXGMHORY DQ@MEN® ¢ jgkavii LPEHQL
PHWRGRGREANESEUL pPHROLNRP GHILQLUDQMD VWDQMD SURK
XVSRVWDYOMDMX EURMQH PRGH®bbndldR 8 LVMAENWWIHUDDLOBPKW L
(2018) dosadaa QM D LVWUDALY D Q-ebgr&diihaleneh@ N MIL] DOWRH p X QD
podijeljena su u pet osnovnih skupi(®. 12). 6 YDND RG SRMHGLQLK VNXSLQD
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PLPEHQLNH NRML RYLVQR R SULVXWQRY W,V W UGRMD PLW HW
VYRMLP PRGHOLPD SULOLNRP tPiR/Gré¢l @dstomi) poDatM@ U EMWH UD
Poglaviju2.2) SUL pHPX NYDOLWHWD L UD]JQRYUVQRVW NRUL&WHQ

LIUDpXQD BRGOGIONDRP PRGHOLUDQMD NRULVWH VH UD]JOLpPpLW

predikcije rezultatavL &4 HPoylavlju2.3 +HAWHUD L 3DIKWHNWWDANLOL VX GYDGFH

UD]OLPLWINRMMRGHHODD]OLNXMX SUHPD PHWRGRORANLP SUL

N R U L pakarh€ri unutar pet osnovnih skupina iskazani su postotnim udjelima unutar

VYHXNXSQRJ EURMD PRGHOD RERKX IVOHQHGKH In) BY&&ROERID YIDM |
zasebnih skupina biti tGHWDOMQLMH DQDOL]JLUDQD L REUDYHQD
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S.12 3RVWRWQL XGLR XNOMXpHBM §rupDadiWRech® X PRGHOLP
PLPEHQLFLPD D 5HOM HKIimaEd) VIR e)Fegétatijd H R

lzvor: +tHAWHUD I2@BKHUQLN
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2.1.1.Reljef

6WUXNWXUD PH]JRUHOMHIQLK L PLNURUHOMHIQLK IRUPD
pokretljivosti vozila na terenulDJLE |JHPOML &VibbnaM HFRRMVRRM QY ULMVNL pLF
NRML XWM H ¥ choQeDkofi8ténadib terena kao paramet®PV (Sl. 12. a). Mobilnost
YR]JLOD RJUDQLpPpDYDMX YHUW L(S&x@adt, 200BM¢hQdnod =dd E J|HP O]
RJOHGD VH X VSRVREQRVWL YR]JLOD GD VDYODGD-PDNVLP
WDNWLPNLP RELOMHAaMLP DAAVID NHRI¢Y 18R;MPEhGrhikdR, 2096 ] L O D
Pearson Wright, 1980;Terrain Analysis1990; Wong, 2001) 1DJLE |HPOMLAWD NDR ¢
posredno jeLQWHJULUDQ X KLGURJUDIVNH PRGHOH SUHGYLYDQM|I
WRSRJUDIVNL L QIe/H(éMl YapBgaapictMARtness Indete u kombinaciji s
HNVSR]LFLMRP SDGLQH XWMHpH L QD NOLPDWVS8/BIMHOHPHQ
devijacijama definiraju stupanj pokretljivosti vozila i prohodnost te(eith Sl. 13.) (Baylot i
dr., 2005; Mintzer i Messmore, 1984; Paherrgk.j 2006; Weiss, 1981)
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Sl. 13. Evaluacijski parametri osnovnih mikroreljefnih formi

Modificirano premaRybanskyi dr. (2020

OLNURUHOMHIQH IRUPH L SRMDYH NRMH XWMHpX QD KUDSLE
MDUXJH NDPHQLWRVW SRYU&AGaLQH VWaMHKRD LWRBDWHBRYN
ADMHGQLpNR RELOMHAMH PLNURUHOMHIQLK IRUPL L SRMD®
VYDNL NRWDp LOL JXVMH QUIOE X4SRV/GIEVY@RR @D O (GaEdW X YRa
i Els, 2014; Birkel, 2008) +UDSDYRVW SRYUA4LQH LJUDADYD VH SRPRU.
YLVLQH SRY Watnigih sdu@Fpofiliranjem terengDawkins, 2011; Jurkat dr.,

1975)
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2.1.2.Tlo

1DMYLdAH GRVDGDAQMLK LVWUD ausmjprénd [e preR& Heli@apMwWL YR
JHRWHKQLpPNLK ¥VORMSAWHIGWDN DNADMD QDMGLQDPLPpQLMX NRI
promatramo s aspekta mobilnosti i prohodnosti za bilo koju vrstu vazlelPEHQLFL NRML XW
QD SRNUHWOMLYRVW YRMODVQRBRRVPRY®D KOUMWNBMIH L OMH
vozila(Military Geographic Intelligencel972) 3AURXpDYDQMH PHKDQLNH WOD V
mobilnosti vozila (englTerramechanics MH SRGUXpMH PHKDQLNH WOD NRM
JLEDQMHP VWURMHYD NRWDpPD L JXVMHQLFD S®MHOX RGQ
2001) Ovo relativno novoSROMH LV YdshdvanoYj® Qanénstvenim spoznajama
Terzaghja, (1943)a SRpHOR VH UD]YLMDWL NUDMHP SHGHVHWLK JR
L VW U Duépotrebey MHURMHYD SRSUDUHQR RSVHAaQL PDrNseHi2QWLWDW
Hambleton, 2010). DR SRVHEQR SR OMifanieQahikQrépoizbaoVieYod strane
ALURNH JODQVWYHQHRPIDMHGQPREHQSR h HADNY DIpwMrtdlPof pDVR SL

Terramechanic8

8 IDpPHFLPD LVWUDALYDQMD SUR K Ro&EKRMWH.P\E DIDL MYRIW WPHRES
koji su jednostavni u primjeni. Oagpisni PRGHOL VX RIJUDQLpHQL QD XSRWUH
vrste vozila i tipve WOD 3RPRiUX QMLK QLMH PRJXUH GRYHVWL X Y&t
NRG YR]JLOD L UD]JQLK YUVWD WDOD =D WRpQLNMEviend LQLUD!¢
susofisticiranijeskupinePHWRGH PRGHOLUBQMDMARSEDIRVDLNRWPRGHOL |
PRELOQRVWL YR]LOD SRVWRMH WUL PHWRGRORAND RNYLUD

X WES tmetoda zasnovana na poluemprijskom modeliraigHU IRUPDQVL NRWI
mjerenju otpora tla penetracijskim pokusom,

x Bekkerova metodazasnovanaa WHRULML HODVWLpPpQRVWL WOD L F

X mMDWHPDPMWR®GD J]DVQRYDQD QD WHRULML SODVWLpPQ
bY UV \U RS&ariMhti, 2002, 15)
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SI.14 6 KHP D Wibj@tupa problematici mobilnosti vozila u odnosu na tlo

Modificirano prema: X N(R014) i Saarilaht (2002

Primjena WES metode zahtijeva poznavanjengl@netrijskog sastava tla i performansi
vozila. IRVLYRVW WOD L VWDELOQRVW WOD RRP REKMUmDY QRM R
penetrometrgSl. 15.a)se PMHYWUVOW R UGUD WOD L LVND]XMH SXWHP NRQXV
VH YUAaH Xo¢npletR Rimjerenjes(. 15.) prohodnosti tla. Enetromedr se utiskuje u tlo,
D SRND]LYDDp ND]D O(MWRaDkofayel ugddrijebleria prilikorK prodiranja konusa u
WOR =ERJ WRJD aWR pYWDWWRBDDSVLW®ONRRE QROSVWHKUW DIOQMD L
SULURGQRJ VWDQMD WOD SRWUHEQR MH SURYHVWL PMHI
nosivosti tla (INT) za prohodnost vozila je prod#iti remoduliranog indeksa (RI1), odnosno

korigirane vrijednostit DNRQ PMHUHQMD X SRGKQPKGBEBMRIIBO-MW-Q X
1994)

uz€L wuz~u -HGQDGAED
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Sl. 15. Komplet za ispitivanje prohodnosti tla. Dijelovi kompleta: a) Konusni
penetrometar,b yHNLO ]D ]EL MDiat H)\BWa2dDe)F RUNLYDp WOD

Modificirano premaMason i dr(2015

Oba indeksgrohodnosti ttaVH UDpXQDMX X] SRPRU DODWD X VNORSX
prohodnosti tla. Vrijednost Kl dobiva se mjerenjem otpor&aja je neS R U H P Id &ugjéniR
SULURGQRP iR Bitl) Xadge€udcK prilikom mjerenja su definirani ASAEormama
'UXJL LQGHNYV 5, SUHGVWDYOMD UH]XOWDW PMHUHQMD RW S
tlo. 8 VYUKX VLPXOLUDQMD VWDQMD WOD SULOLNRP SUHODVI
prvo uzetiuzomaktla X ] R U N L YSDI5HR Uzorak tla se ubacujecilindar (SI. 15. ) koji se
SULpYU&AUXMH Q BIl. P3HdNPoerpak & DJstavija provedbomBG DUDFD pHNLUH
(SI.15. b)masel.13kg(2.5b) LV SXWDXQVLQH RG .Bfdudaracadppebstavija

8 ASAE +American Society of Agricultural Engineers
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XNXSDQ EURM YR]LOD XQXWDU NRORQH 3RVWXSDN L]JUDDp
SHQHWURPHWUD FNMERIBOHECH I0E4Masovi OdR, 201p

Pokretljivost vozila ofsuje se Konusnim indeksom vozila (KIV) (engehicle Cone Indgx
5DGL amRinténdretatije stvarnih vojnih situacija na terenu se koriste dva KIV, odnosno
za jedan prolazak vozila (KK i/ili 50 prolazaka (KI\so ,QIRUPDFLMD NRMX SUX
SUYHQVWYHQR VH RGQRVL QD PRIJXUQRVW YL aHoMaKd XNRJ
VLPXOLUD NUHWDQM H%YX Gddiide R L @BhaXiciNIR @ijR&Qra sitnozrnata,
NUXSQR]JUQDWD L PRpYDUQD WOD WUHVHW ]D VY¥DNX SR
empirijski izvedene formule. Treba napomenuti da ova meto@apnijnjenjiva za krupno
JUQDWD WOD SUL pHPX VH LJUDpPXQL PR JMetddR kbhiskidgan L M H G
LQGHNVD QDMYLaAH MH X XSRWUHEL JERJ VYRjsriHorBkDNWLpQ
PRaAH L]JUDYQR SURYMHULWL SURKR& QRY QR W M DAY DS RNPIR(
penetrometar}e nisu potrebni neki ostali paramgtdieaWHUD L SDKHUQLN

$QDOLWLPND PHWR G Bekk&e|(YA5R)pOMBERVGH VSNRWGD QBJLYRP AEHYI
P HW R&WDH Bevameta(Sl. 16.) penetracijskerotacijskim pokusom provodi dvije grupe

pokusa

Sl. 16. Shematski prikaz bevametra
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U prvompokusuNRULVWH VH SORpH pLMD YHOLpLQD WUHED RGJ
LOL JXVMHQLFH 8UHYDM XWLVNLYDQMHP SORpPD X WOR VLI
manometrommjeri distribuciju pritiska ukupnudubinu ulijeganja tla. Drugirpokusommijeri
VH VPLFDQMH WOD URWLUDMXURP SUVWHQDVWRP SORpPpRP
JXVMHQLFH SUL YRAQML OMHUHQMHP VH XWYUyXMH RGQRYV
L NOL]IDQMH WOR PRAaH SRGQL Bekket, 1962;LShady,RIBI3S Wéen®,DV N D
2001) Za iztDpXQ SURKRGQRVWL SRWUHEQR3MbhetijURE)X QDWL N
kohezijski modul deformacije tl&¢), modul trenja deformacije tlaN)3i dubinu deformacije
th@ 'HWDOMDQ RSLV PHWRGH L BeRKet(¥b2), SeddddreX(@QRO)QDOD]L
Shoop(1993 i Wong(2001) 8UHYDM P RigikalfaWH RIMYIWYD WOD X ODERUD
montiran na vozilo mjeriti prohodnost tla na tereSu 17.).

SIL177 THUHQVNR PMHUHQMH EHYDPHWURP PRQWLUDQL

Izvor: Next Generation NATO Reference Mobility Ma@2.102020.)
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ODWHPDWLpPpNDVRHRWRGD MH QD OHWRGL NfRi@ReQdnK HOHPI
method(FEM)), ujednoje najkompleksnijaRG VYLK QDYHGHQLK PHWRGD SRP
PRGHOLUDWL VXVWDYY R G@RP/HU INRNBDDPADN REBDXUQRVW SRX]
precizne teorijske aBDOL]H X WURGLPHQ]JLRQDOQRP RNUXAHQMX X N
SULOLNRP NRWUOMDQMD NRWDJFPH XV @ OQNRA B YU PRTBHNOD NRI
SULURGX SODVWLpQR YV WadeWdedneRagtD IFPCHINWRNGE BopRoRRMAY da L
metode potrebno je poznavanje pet parametdoaingov modul H O D V Wi LRo@FRNOW L
koeficijent kohezip, kut trenja i kut dilatacije (Drescher i Hambleton, 2010J svrhu
LVWUDALYDQMD SURKRGQRVWL WOD ]D YR]CKrBuxRYrX PHWRG
(2005, Schmid(1995, Shoop idr. (2006 i Wong (1991).

6YH QDYHGHQH PHWRGH L]J]UDpPpXQD SURKRHRMVMRMO\LL MO D
svojstimatlakojasuVWUXNW XULUD QD UedndtyeaklasifiRaQiptlS(BFT)) X
(Sl. 12. b). USCS (GHWDOMDQ RSLV QDpP@dy 1N ¥DGIUADYDEF LM I HEQ DR
PHKDQLpN L Ksvih iR b/ Kojd Bu opisana u normi ASTM D2487, a zasnovana je
na granulometrijskom sastavu tla i Atterbergovim granicamtdRWHKQLPpND RELOMHAMEL
napokretljivost vozila a mogu se koreliratis USGB SRVPLPpQD p YYURNALR IRD/ W Q DY X p
sile, klizanje i ljepljivost tla(Military Geographic Intelligence1972) Kod upotrebe ovih
metoda Koristi se USCS klasifikagijp H U V D G UfiziRathih sedgstavabsvilgrupatala. U
svrhe kartiranja mobilnostozila WES metodom, za svaku od sveukupno 16 grupa tala USCS
klasifikacije, koriste séNT. INT XWYUyHQL VX HPSLULMVNLP L ODERUDW
VWUDQH 1%72 |JHPDOMD pODQLFD .OMXpQL IDNWRU WHUHQ\
XWWMp SHUIRUPDQVH YR]JLOD X WHUHQVNLP XYMHWLPD aw
X SROMRSULYUHGL UXGDUVWY X 86XFBDNE BWIA LIN D R MDD PV® SIH
GLVWULEXFLML YHOLpPpLQH pHVWLFD StUlAQdrhegoRe df@nioe/ LILNDF
SODVWLPQRVWiaHwaGHIRLIQW DIWWHUEHUJRYH JUDQLFH YUOF
WOD SULOLNRP SURPMHQH YODaAaQRVWL WODSG@D\RWMHQR ¥ WA
direktno reflektiraju na mobilnost JLOD 2VQRYQD SUREOHPDWLND LVWUL
SURL]OD]L L] WRJD aWR SRVWRML PQRAWYR SRGDWDND JU

"3RpPHWQL SRNX3dDML NODVLILNDFLMH WOD ELOL VX1]DMETRYQHQ & YWHIZPRN IC
znanstvenik Atterberg prepoznao i definirao i dodatne faktore klasifikacije, tada prvenstveno u poljoprivredne
VYUKH =D SRWUHEH SURMHNWLUDQMD JUDpQLK OXND X 6%' WLMHNRP '
klasifikaciju ACS (engl.Airfield Classification System NRMD MH XNOMXpLYDOD JUDQXORPHW
konzistencije koherentg tla (Casagrandel948). Modificiranjem ACS klasifikacije nastala je 1952. godine
USCS (englUnified Soil Classification Systérklasifikacija tla, kojajeVDVWDYQL GLR DPHULPNLK QR
248711.
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UD]QLP NODVLILNDFLMDPD L JUDQLFDPD YHOLpPLQH pHVWLF
klasifikaciu +H&AWHUD3SUREOHP XSRWUHEH QDYHGHQLK PHWRGD
izrada kartografskih podloga zahtijeva laboratorijske analzmaka tla s terena. Prilikom
LIUDGH NDUDWD JHRWHKQLpNLK VYRMVWDYD WOD XSRWUHE
u svrhu koreliranja i predikcije svojstava tla prema USCRRMALUH GRVWXSQL L]JYRU
podataka je granulometrijska klakécija tla prema USDA Klasifikaciji koja jeemeljna na
UD]JGLREL YHOLpPLQH pHVWLFD XYQHOALD U QMidiSNGRWMIBMA D Q X O R |
i ostale granulometriiske NODVLILNDFLMH XQXWDU VHEH QH VDGUAaDY
vrijednostima fizikailh VWDQMD WOD NRMH VX RSLVDQH LQGHNVLPD
kod USCS.2VQRYQL SUREOHP XSRWUHEH 86'$ NODVLILNDFLMH
definirani parametri transformacije iz sustava u sugi@arciaGaines i Frankenstein, 2015;

Knob, 2010; Kourdian, 2009; Wawer dr., 2003) OQRAWYR LVWUDALYDQMD 1
uspostavljeno kako bi seMIWYUGLOD NRUHODFLMD L]JPHYX 86'$ L 86&6
(Sl. 18 a W RarbiaGaines & Frankenstein (201%) svom radu objedinjeno prikazali.
GarciaGainesi Frankenstein (2015X VYRP SUHJOHGQRP UDGX ]DNOMXpPQR
VD |IDGUANRP X]LREDW M X RWHDYD FLMOHFLMVNLK VLVWHPD RGQI
kartiranja prema USCS klasifikaciji potrebni laboratorijsékusi + H &\2BR20) Prema tome

PQRJD GRVDGD&AQMD LVWUDALYDQMD XVPMHUHQD VX ND NR
definiranja grupa tala prema USCS klasifika¢hrankenstein, 2008; Gambill,dr., 2016)

Prilikom koreliranja i modeliranja predikcije USCS grupe tla uz granulometrijski sastav koriste

VH VYL GRVWXSQL SRGDWFL YH]DPDRG WJDWY RM HEdabdswW Q\DY DNUD
J X'V W R\bDni\Ra@abitet, i di(Gambill idr., 2016)

'XELQD WOD GHWHUPLQLUD PRJXUQRVW SURODVND YR]JLOL
WOD PDQMD RG NOLUHQVD YR]JLOD ]D YR]JLOR QHPD ]DSUH]|
VWLMHQD RPRJXUDYD GLUHNWDQ NRQW D Nritacla :NRIWID pHP L C
WOD NRULVWH VH SHGRORANH L JHRORANH NDUWH
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SI.L18 8VSRUHGED JUDQLPQLK YULMHGQRVWL YHOLpPLQD pHWV!

sustava

2.1.3.Metecklimatski uvjeti

OHWHRUROR&GNL XYMHWL SUHGVWDY O RaiMine+BIL@ D PLL I X NNHR.
u interakciji s tlom imajlizravanutjecaj namobilnost vozila 9 O D & Q RSV 12, d\jeQdmneljna
RGUHGQLFD SUL XWY UyWwanerQdvl,2083) RRRRVGYRVW ILLVWODVWRUD \
WDOD X LJUDYQRM MH NRUHODFLMBRUM\WRP WOMDaQRXGMN
VLWQR]JUQDWLK WDOD RSDGD QRVLYRVW WOD pLPH VH XM
LIUDYQR XWERMRHE @QODVW WOD GD SRGQWHH YWWOHRELQRV WV SRNUd
tah +HaAaWHUD L 3DKHUQLN

U kontekstumobilnosti vozilau prostorX SRNULY HQIRPP SRINWMIHKAD pHP HPSLUI
L VW U D & (WobgQ MQ9piekazano je da prohodnost vozila ovisi o klirenemila i dubini
snijega.Nepokretljivost vozila dolazi pmiskom klirensu kada duboki snijegp@P RJX DY D
izravankontakt s podlogom, a istovremeno dolaziidmvnog GRWLFDMD VQMHAaQH S
podvoziem.8 SRGUXPpMLPD SRNULYHQLP G 3eké&iste ozVapokketadeR P X S
JXVMHQLFDPD 3ULOLN R PdudHildnijey \sadefiird kadVsiirdZhavoxiQ, M D
odnosno njegova nosivost se mjeri konusnim penetromeffoaduction of Cros£Country;
1959 Suvinen, 2006 VegaNieva i dr., 2009. Posebna pozornost usmjerena je procesu
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WRSOMHQMD L SRQRYQRJ |DPUIDYDQMD VQLMHJD V FLOMH
(Frankensteim Koenig, 2004; NCAR, 2007)

1D 739 WHPSHUDWXUD JUDND PR3aH XWMHFDWL SR]JLWL)
temperature ispod 0°C mogu do tada neprohodRBV/HQ X SRYUALQX ULMHNX LOL I
WH SRGUXpMH XpLQLWL SURKRGQLP =D XWYUyYyLYDQMH SUR|
MH VWYRUHQ OHG 1HJDWLYDQ XWMHFDM QD 739 GRJDyD
navedenih, kada prilikom dotrajnih temperaturianad 0°Cdolazi do topljenja snijega ili leda
RGQRVQR YODAHQMIRMWODYQBIWEPWRUDWXUH GRSULQRVH
GROD]L GR JXELWND YODAQRVWL WOD D VDPLP WLPH L SRY

Modeli SURKRGQRVWL YR]JLOD VDGUaDYDMX LQIRUPDFLMH
PRGHOLUDQMD VWDQMD YODaQRVWL WOD SXWHP VWUXNY)
(Frankenstein, 2008; Frankenstein i Koenig, 2004a, RR0®mith i Meyer, 1973)
OHWHRUROR&NH SURJQR]H NRULVWH VH |D NUDWNKRY RpQD (
QHPRJIJXUQRVWL WRPQRJID SUHGYLYDGNMD YWH RHIDK HIY GIXND M

9DAQRVW NOLPDWVNLK HOHPHQDWD MH LQGLUHNWQD WH
SURKRGQRVWL WHUHQD MEURM /NMIVPHAE RYK VADRWRXY MREBLQ L
SDGDOLQD D QLVNH SURVMHPQH WHPSHUDW X U H &WHAUHDN X M
Pahernik, 2018) 3BRGDFL R NOLPDWVNLP HOHPHQWLPD X YLGX PN
podataka, uglavnom su integrirani u kartografske proizvode krbpmijerila (SI. 19.) i u

izravnoj su vezi s tipom tlgHintze, 1991)
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SIL19 3ULPMHU NDUWH WHUHQVNH PRELOQRVWL WHQND 6W
NLAQRP SHULRGX

Izvor: Pimpa(2012 118119

2.1.4 Hidrografija

5LMHNH SRWRFL L NDQDOL SUHGVWDYOMDMX OLQLMVNH K
LIGXAHQH OLQLMVNH SUHSUHNH VORERGQRP SRNUHWX YF
objekata(Sl.12.d VDGUADYD SULNXSOMDQMH L VWUXNWXULUDQMH
REDOH XNOMXpXM¥ap LMEH]HUQXLYFRRARDVRND QDJLE L YLVLQ:
pLMD GXELQD RPRJXUDYD S &elpbdadddshstatndril idaterigalu koyi Xv8rO M D M X
GQR NRULWD WHNXUOLFH =D XVSMHaQX XSRWUHENKI DPILELM
dubini vodotoka(Messmore, 1982)
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2.1.5.Vegetacija

OHIJHWDFLMD LOL ELOMQL SRNURY JHPOMLaAWD VYRMRP ¢
AXPVND YHJHWDFLMD PR&H L X SRWSXQRMVOEN®RQHERIKR J X UL WL
LVWUDALYDQMD a&XPVNRJD SRNURYD REXKYDUD DWULEXWH
1. P L QMLKRY P HyXaighty, Q265 NesBriohier., 1981) (SI.12. d). Prilikom
PRGHOLUDQMD 739 SUYRWQR VH UD]PDWUD PRJXUQRVW P
SUHYHOLNH JXVWRUH VWDEDOD P RANWINQ RAKY 1998 HE&KRiYD UXaH
dr., 197%; Masoni dr., 2012;Pearson Wright, 1980 Terrain Analysis 1990) Hubaeki dr.

(2015) LVWUDALYDOL VX L XWMHFDM NRULMHQVNRJD VXVWDYD
stabala +HaAWHUD L 3DKHUQLN

Treba naglasiti da tijekom vegetacigkd D]GREOMD ELOMQL SRNURY VYR
YLIXDOQR RJUDQLpDYD QHVRHWD @D ]NUNXYW REGM R UJGIR IRULLHWK
OLVWRS D G Qtijgkora xXimgkegperiorda SRVWRMH EROML XYMHWL YLGOI!I
boljoj preglednosti i kvalitetnigt GRQR&HQMX RGOXND YR]DpD

22.,]YRUL L WRpPpQRVW SRGDWDND

Prema + Ha W RahBrnik (2018u VYUKX SUHGYLYDQMD 739 NRULVWH
prostorni izvori podataka i informacija. Tijekom kreiranja karte prohodnosti vozila potrebno je
UDJ]PRWULWL L VLVWHPDWL]LUDW bplavivahih SKthinoski.WiQdikdrieP EH Q L |
SURKRGQRVWL SUHWKRGLOR MH UXpQR SUHNODSDQMH SUL
]JDVHEQR QD VHEL VDGUADYDOH WHPDWVNX FMHOLQX pLPE!
UDpXQDOQLK VXVWDYDDRYDWM pWYHBEBEREKMDWDRKWLMHYDR MH
DQDOLWLpPDUD L LVNXVWYR L] SRGU Xgdddije NanaliwaRJUDIL
aerofotogrametrijskin i satelitskih snimagka Interpretacija rezultata zahtijevala je
PXOWLGLVFLSOLQD® ghanjall SWONEKQ@MDNMHRGH]LMH WRSRJ
KLGURORJLMH PHKDQLNH WOD &aXRmPhidudthoDClos8ENRIQ RIJLMH

3ULMH SRMDYH UDpXQDOQLK VXVWDYD RVQRYQL XOD]Q
JHROR&NH NDUWH SHGRORAaANH NDUWH WH DHURIRWRJUDP
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1970ih godina ] DPMHQMXMH UXpQL SURFH Vkaojem je/dieldduphivptoged QR Y L
LQWHJULUDQ X PDWHPDWLPpNL PRGHO NRML VH L]YU&ADYD QD
HP- L QMHPX VOLpQL 3HDUVRQ L :ULJKW 'DQDAQML *,6
XWURADN YUHPHQD SRWODBE{IRQ PDQPYR QHEEXBU]DYDMX SUR
DQDOL]H YL]XDOL]J]DFLMH L GLVWULEXFLMH YHOLNH NROLpL
pouzdanosti i produktivnosti cjelokupnoga procggdampa, 2012) Stoga je potrebno
LVWUDALYDQMH 739 SURPDWUDWL L L] DVSHNWD NYDOLWH
UDpXQDOQLK VXVWDYD L GLJLWDOL]DFLMH SURVWRUQLK SR
nisu bili posveW RpQL L GHWDOMQL V RE]JLURP QD WR GD VX VH NR
000 te aerofotogrametrijske snimke mjerila manjega od 1:40 000. Kao ulazni prostorni podaci
koristile su se karte velikoga mjerila (1 : 50 000 i manjeg), stoga je i pred¢nds WRPQR VW
SRGDWDND ELOD YHRPD QLVND 3RGDFL R UHOMHIX ELOL V)
QDJLEX WHUHQD GHULYLUDQH LQWHUSRODFLMRP LQWHUYD (
MH UXpQR &WR MH GRGDWQR k8 Rr¥irtérprataziid Rellk RabxeddkRVW SR.
LVWUDALYDQMX XWMHFDMD QDJLED]BARHUERM DY B VN@RENW VI
SURVWRUQLK SRGDWDND X] SRPRU NRMLK MH PRJXUH VWYR
reljefa (DMR). Trenutno se autori kbttV WH VYLP GRVWXSQLP L]J]YRULPD SRG
primarni izvori prostornih podataka za strukturiranje i kreiranje prostorne baze podataka za
GDOMQMH DQDOL]H L NUHLUDQMH LQIRUPDFLMD R SURK
OHWRGRORJLMR® NRWRKAVLX BQMP L M degivsaucpoRasiketisGoR VW X S C
se Kourdian (2009) Proveo je sintezu multispektralnin podataka dobivenih radarom sa
VLQWHWLPNRP DQWH Q@R sodred$ RBEHEBDND J G M dhljikskih X] SRPF
LVWUDALY-DQWMPHHQBENH VWUXNWXULUDR X VORMHYH SURKF
NRMHP VX LVWUDALYDQMH WHUHQVNH SURKRGQRVWL SURYI
prikazali su iBacon i dr. (2008)Kruse i dr., (2000) Sadiya i dr., (2017) . RULAWHQMHP
satelitskih snimaka visoke rezolucije i LIDAR (engight Detection and Rangifgnimaka u

L VW U D & CanipeM 2®1R), Dawkins (2011), Gustafsson i Hagerstrand (2005), Kirkland
(1981), Kristalova (2015), Mohamad Rabab (2002), Mohtashami i dr., (2012), Rybansky i dr.,
(2015 LPSOHPHQWLUDOL VX SRGDWNH YLVRNH WRPQRVWL L SL
WRPQRVWL SRIGDWBNBW®F LMV N R JBndR&UWR 20D3) PoRrébhdL & W D
MH QDJODVLWL GD VH GDOMLQVNLP LVWUDALYDQMLPD QH
podataka (Leighty, 1965; Kruse i dr. 2000; Wawer i dr., 2003), dok podatke o vegetaciji i
SHGRORANLP VYRAMIWYHPDUWNDXOSQWMHH] LIUDY @lUdsiyY RYMHU |
i dr, 2010) 5H]XOWDWH GDOMLQVNLK LVWUDAaLYDQMD RVWDOL
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LIYRUH SRGDWDND SUL pHPX RQL GRSULQRVH YMHURGRVW
laboratorijskim analizama ili mjengima na terenu. Prisutnost detaljnih prostornih podataka
QHNRJD SRGUXpMD RYLVL SRQDMSULMH R VYMHWVNLP RUJIL
XMHGQR QDMpHauUL QDUXpLWHOML L YODVQLFL JHRBHBD VLR !
Pahernik, 2018)

6 GUXJH VWUDQH QDMYLAH GRVWXSQLK SRGDOA&IIND L LV
fizikalno-kemijskih procesa vezanih uz tlo posjeduju G QRPL 3ULOLNRP LVW
SHGROR&ANLK VYRMVWDYD WOD NRULVWH VH VYL GRVWXSQL
VX SRSXODUQH MHU VX MHIWLQLMH RQH VSDGDMX SULVWX
NRMHJ VH NRULVWWXPHMIRIG MW UNDNRD SOMRQHDU QD v éa X\ B MIONDD
axXPD FkQdo@ forest neizrazita logikakokriging (engl. coknging), regresijski kriging
(engl.regresion kriging i dr. (Hengli Reuter, 2009; Lagacheri2007 McBratneyi dr., 2003;

Zhu i dr., 20QL). Zatim postoje metode aerofotointerpretagi@oil Science Division Staff,

2017) geomorfometrijski pristufengl.terrain basedl(McKenzie i Ryan, 1999). JHRSHGRORAN
pristup kartiranja tlgZinckidr., 2016) -HGLQL WRpQL L pYUVWR XWHPHOMHQ
WHUHQVNLK LVWUDALYDQMD L ODERUDWRU LOPKikehitn® QD OL]LC
SUHGVWDYOMD MHGLQL UHOHY D GW,QdvaNsDiéVda karfrdMeNL L]Y R
FMHORNXSQRJ SRGUXpMD QLMH GR NUDMD SURYHGHQR >
QHGRYUAHQL%ROXQWRIYD L 5DODPR jelnastala aerofotointerpretacijom,
WHUHQVNLP LVWUDALYDQMH P al] CDDERAPDSWR W HW W K IDP SIREDIVARLS
proizvodnje. Kartografske jedinice ove karte definirane su temeljem nekoliko glavnih kriterija
QDpLQD YODAHQMD HYROXFLMVNRJ VWDGLMD WOD WLSVN
transformacije i migracije minerali L RUJDQVNLK WYDUL -Kedlshi@RVWLPD
RELOMHAMLPD KRUL]JRQDWD WH VX |[DNOMXpPpQR UDVSRUHYVF
(Husnjak, 2014) 6 REJLURP QD QMHQX VLVWHPDWLpPpQ®B®PRKW L YLV
SUHGVWDYOMD NUXFLMDODQ SULPDUQL L]JYRU SRGDWDND
Republike Hrvatske +HAWHUD L 3DKHUQLN

+ R & N-NayBrova i dr., (2010) Laskey i dr. (2010) i Kristalova (2015) posebice
QDJODADYDMX GD MH SR]QDYDQMH NYDOL \akd W sk @B QLK S
XWYUGLWL YMHURMDWQRVW RGVWXSDQMD UH]XOWDWD SUL
SURFHV NRQWUROH NYDOLWHWH SRGDWDND WUHED VLVWHF
kvalitete kroz metapodatk@aldock i Corne (2011 VWUDALOL VX PRJIJXUQRVWL S
na nestrukturiraninopen sourceSURVWRUQLP SRGDFLPD NRULVWHUOL VH
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optimizacije.Horttanainen i Virrantaus (200)DNOMXpXMX GD QHVLJIJXUQRVW X
WUHED ELWL VDGUAaDQD X FLMHORP SURFHVX PRGHOLUDQMI
treba upoznati s razinom MR P QRVWL+SHRGMHWDND3DKHUQLN

23.6 WUXNWXULUDQMH L PRGHOUOUHRQWIH VIS DK D PHRNEBHDD N DL ]

prohodnosti vozila

ModeOLUDQMH 739 |D-bhRI9BOIWRodINE u vojsci SAEa. Svimodeli TPV na
UD]OLPpLWH QDpLQH @a8HOH SULND]DWL X NRMRM PMHUL VYHX
RGQRVX QD PDNVLPDOQX SUHGYLYHQX EU]LQX+MXKW\DWQ IMN L
SULVWXS DOGRFN L &RUQH PRGHOLUDQMD SURKI
PDWHPDWLpPpNLP PRGHOLPD $UP\ ODWHULDO &RPPDQG ORELO
ORELOLW\ ORGHO 1500 +RKPDQQ L GU ELRnvhH RJUDC
SDUDPHWULPD L PQRAWYRP PDWHPDWLpPNLK IRUPXODFLMD
NRULVQLND 3RMDYRP L UD]JYRMHP U D-hXgQdn@ &\orlaWeH KQR OF
PRIXUQRVW LPSOHPHQWDFLMH PDWHPDODWH P N LK SDKGIHQD NX * .

+ H & W Paliédnik (2018phavode dabpXQDOQD WHKQRORJLMD WDGD MR:
UD]JLQL UD]JYRMD WH L GDOMH QLMH RPRJX tidnihp&i&takhE U D G X
QD PMHULOX YHUHP RG ORNDOQH UD]JLQH /RRPHU 1
PRGHOLPD NDR &@&WR MH 1500 SRMDYLOL VX(l¢dd¢etn *F.RGHOL V
1996) % LUNHO SUHSRUXpXMH UHYL]LMX PRGHOD NRULAV
PRJXUL UD]YRMQL SRW HAuBMBE&ICFolkEsGMADBAF), 6GioBd. Combat
Tactical Trainer (CCTT), Warfightering Simulation (WARSIM), NRMM | i NRMM I
(HRKPDQQ L GU IMLKRYD MH RVQRYQD QDPMHQD R\
UDpXQDOQLK VLPXODFLMD NDNR EL VH VWYRU LAflzZckWR YMH
i dr, 2009) AQDOL]X NYDOLWHWX SRGDWDND L PRGHOLUDQM
SUREDELOLVWLpNLP L VWDWLVWLpNLP WHRULMDPD NRULV\
svom radu Laskey i dr. (2010). Modeliranje uz neizrazitu (dogky logiku® pri modeliranju
i DQDOL]L pLPEHQLN DAtKirssen $di.| (2003), GEoXge! dXi(2017), Hofmann i
dr., (201322015), Slocum (2003) i Talhofer i dr., (20135 MH MH QeGnRsidymagidna)

8 RULVWLWL UH VH SUEWMAyY RHD JOBYHNRM IMHLIMHDDP W HPHOMHP L]YRUD 7HK
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tradicionalna logika Booleova logik&primjenom teorije skupova u rasterskoj anaPnseban
SULVWXS EDJLUDQ QD WHRULML JUDIRYD L LVNOMXpPLYR Y
PUHAQRJD PRGHOD SRGDWDND SULPLMHQ L@&dndeah FkYWDIVVI
(2009) i Hohmann i dr., (2013) sklopu projekta ECORE UD]YLMDMX PRGHO NRML
PHKDQLpWRpPINWWIRNELOMHAMD YR]JLOD PDWHPDWLPNH L IL]JLP]
LVWUDALYDQMD ORGHO MH SUHWRpPHQ X VYRMHYUVQL VXV\
SUXab NUDMQMHPX NRULVQLNX PRJIJXUQRVW SUUéRJIJRGEH
njegovim potrebamgDensham, 1991; Lubello, 2008pd kraja 1996h godinaautori se
SRPLQMX NRULVWLWL PXOWLI XD dhEtarR kpjega Gl PntaggiitanD M HAM L |
objedinjeni svi potrebni procesi organizacije, strukturiranjagetiranja, procesiranja, analize,
evaluacije i vizualizacijefPV. *,6 MH QD WDM QDpLQ SRVWDR RVQRYQL
ArcGIS platformom koriste se Eiabdt (2003),Handke i Butikofer (1994), Pahernik i dr.,

(2006), Sadiyadr., (2017 i 9 U a p BRMG HZDID0) a modulonModel Builderza formuliranje

I vizualnoprogramiranje procesa koriste se Grogan (2009), Hofmann i dr. (2015), Hohmann

dr. (2013), Lubello (2008), Mohtashami i dr. (201@¥snowna prednost GKa je u integriranim
SURFHVLPD QD MHGLQVWYHQRM SODWIRUPL NRMD ]JDRNUX
YLIXDOL]DFLMH UH]XXWDWHDN & X6WRNMHEPIRBE@RO®L WHPHOMHQ
SURJUDPVNLP MHI]LFLPPMFR]|QRWMLMD MO0 S5HFHQWQLP |
razvojem NRMMa u NRMM =Next Generation (2019) integriran je GIS mode#lHaWH U D
Pahernik (2018)avodeda *,6 VYDNDNR QLMH MHGLQD NRUL&AWHQD F
SURVWRUQRM DQDOL]JL VWRJD VH NRULVWH PDWHPDWLDPN
PRGHOL L KLGURORANL PRBEHMXOX\WPIRW NRQWLQXLUDQLK LV
V O R aaligQrltatna razvijeni su modeli FASSET SMSP? i SOFT* kojima je glavni cilj
XVWYUGLWL GLQDPLpNH SURFHVH NRML VH RGYLMDMX QD
SULOLNDPD ORGHOL VLPXOLUDMX KLGURJHRPRUIRORANH
VODAQRVWL X WOX RGQRVQR SUHGYLGMHOD UMNHte®D YODA&Q
dr., 2000; Frankenstein i Koenig, 2004b; Masain., 2003)

Prema + H & W HPaHBrnik (2018)nDNRQ L]JUDYVHQRJD PRGHOD L SURY}
NDONXODFLMD QHNL VX DXWRUL SURYHOL L HPSLULMVND L\

® % RROHRYD DOJHEUD MH GLR PDWHPDWLpPpNH ORJLNH X é&f&RddRaM VX YUL
ALVWLQD L AOD& NRML VH RELPQR R]QDpDYDMX YULMHGQRVWLPD L

10 Etude Continentale et Océanique par Réflexion et Réfraction Sismiques

1 Fast Alkseason Soil STrength

12 Soil moisturestrength prediction

13 Short Term Operational Forecasts of Trafficability
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stvarnim situacijama (Hohmann i dr., 2013)to je ujedno i jedina vjerodostojna metoda
SURYMHUH WRPQRVWL L SRX]|GDQRVW LLIPR.J200/D MGPpHWR ID V X /
i Randolph (1994)Rybansky i dr. (2015) i Talhofer i dr. (2015) svoje modele testirali na terenu
VOXaHuL VH *36 SULMDPQLFLPD 1DMBAWPINMHQBDYDEHWU
kalkulacijama unutar svojih modela autori koriste rezultate implementirane u NRMM modelu.
1500 PRGHO MH NRPELQDFLMD HPSLULMVNLK LVWUDALYDQI
GHILQLUDQL X RYRP PRGHOX UhXga wsbrsvijaM grinvjéere dol@vieivhH W O M
rezultata (ist of Publications 1993). 7THVWLUDQMD PRGHOD SURYRGH VH (
GHILQLUDQX UXWX L]JUDpXQD PRGHO D SRWRP SR LVWRM
2SUHQLWL ]DNOMXpFL WHVWLUDQMD RGQRVQH VH QD VWDW
nasuprot modelom SUHGYLYHQLK UH]XOWDWD SURFHV XWYUyVyLY
QDMNRPSOHNVQLML L QDMGXJRWUDMQLML MHU MH YUOR WF
PHYyXRYLVQOBVIWL MIIMQML UH]XOWDWL L]JQLPQR RYLVH L |
LVNXVWYRP QDpPLQRP YRAQMH L SR]IQDYDQMHP SURVWRUD \
WRPQRVW UH]XOWDWD WHVWQLK YRaAQMD 7DOKRIHU L GU

2.4.Interpretacija rezthta

KartaTPV MH VYRMHYUVQD VLQWH]D LQWHUDNFLMH VYLK pLPE
RSUHQLWR VDGUaDYDMX WUL NDWHJRULMH SURKRGQRVWL
prohodan ili neprohodafGrogan, 2009; Hohmanndr., 2013; Kourdian, 2009; Pearson
Wright, 1980; Pimpadr., 2014; Rybanskydr., 2015;Terrain Analysis 1990;Wynn, 1985)

Svrha izrade tematskih kartografskih proizvoda i interaktivnih aplikacija j@&PR U S UL
NYDOLWHWQLMHP GRQRAHQMX RGOXND (HohBanRif HIBEBX aLURN
Kourdian, 2009) Tematska karta prohodnosti donositeljima vojnih odluka doprinosi boljemu
UD]XPLMHYDQMX JHPOMLaAWD WHPHOMHP NRMNRNRPLVIGLN
provesti aktivnosti na tenu(Military Geographic Intelligencel972;Pearson Wright, 1980)
SBRELpDMWMHUODDNVD |D VYH JHRJUDIVNH aLULQH GD VH QD WHI
L UDJOLNDPD X WHPSHUDWXUDPD NUR] JRGLQX RGQRVQR '
QDSUDYL YLaH YHU]L qAfleskD drD 200D; BaylBtKIR GADR Fivpa, 2012)

.DUWH SURKRGQRVWL SUHPD JRGLAQMLP GRELPD SULND]X!
SRYUEGLQH WOD OMHMQGEREHODIMROG/'K YRBDQQRH JscbreiGH X SU
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Lavkulich, 1978) =DYLVQRVW R GLQDPLpPpNLP pLPEHQLFLPd2UX NDUWI
obliku dvaju scenarija, za mokro i suho stanje podloge, odnosno nakon obilnih padalina i bez
padalina(Sl. 19.).

Prema + H & W Plabddnik(2018) krajnji kartografski proizvod koji predstavlja kartu TPV
plod je procesa prikupljanja, strukturiranja, evaluacije, modeliranja, standardizacije i
JHQHUDOL]DFLMH SURVWRUQLK SRGDWDND 6YDNL RG QDYH
SRIUHANK) RRGYYRNLP NRUDNRP SRYHUDYD VH YMHURMDWQR
SRWUHEQRP GHWDOMQRVWL L NYDOLWHWRP XOD]JQLK SRGI
(Grogan, 2009; Laskey dr., 2010; Lessem dr., 1996)postoji i nekoliko vrsta izlaznih
NDUWRJUDIVNLK SURL]JYRGD UD]JOLpLWLK PMHULOD +RKPELC
stvaranja tematskih kimgrafskih proizvoda sa svrhom prikaiaV treba imati u vidu namjenu
L SRWUHEQX WRpPpQRVW X SURVWRUX L YUHPHQX VWRJD PR
SUHPD WUL UD]JLQH YRMQRJD RGOXpLYDQMD L SURYHGEH R

x Strategijska ilregionalna razina: odluke se donose nekoliko mjeseci unaprijed, karte su
VLWQRJD PMHULOD L PHWHRURORANH SURPMHQH SODQL
(primjer Sl. 20.),

X Operativna ili srednja razina: odluke se donose nekoliko tjedana unaprijed, karte su
VUHGQMHJIJD PMHULOD DQDOL]H PHWHRURORAGNLK SURI
(primjer SI. 21.),

X 7TDNWLPND LOL ORNDOQD UD]ILQD RGOXNH VH GRQRVH Q
GR VUHGQMHJD PMHULOD DQDOL]H PHWHRURORANLK

vremenskih prognoza (primj&i. 22.). 3

7THPDWVNH NDUWH 739 SUXAaDMX RSUHQLWX LQIRUPDFLM)
SODQLUDQMH PRJXUHJD SRNUHWD YHUHJD EURMD YR]LOD N
prostor koji je X VNODGX V YHOLPLQRP VQDJD NRMRP VH aHOL
SUHSDUDWLRAQ THPHOMHP DOJRULWDPD L UDPpXQDOQ
NUHLUDWL XVND L RIJUDQLpHQD SRGUXpMD SURKRGQD |]D Y
mobilnosti vozila(Laskey idr., 2010; Pimpa, 2012planiranje i odabir konkretne rute kretanja
SUHSXaWHQD MH GRQRVLWHOMX RGOXND ,QWHUDNWLYQL *
YR]I]LOD RGDELURP SROD]LaAQH L ]IDYUAGQH WRpPNH NUHWDQMD
koji je zasnovan naK DQWLWDWLYQLP PHWRGDPD QD SRVWRMHURM |

podataka), planiranje rute kretanja vozila u terenskim uvjetima mnogo je kompléksmjen
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i Forbus, 1999)8VORAHQRVW SUREOHPD YHUD MH ]JERJ EURMQLK p
kalkulacije rute kretanjaAl-Hasani Vachtsevano$2002, Atkinsoni dr., (2005, Grandjean
dr., (2009, * X P R2005, Lanta dr., (2005, Laskeyi dr., (2010, Mohtashamii dr., (2012,
Paherniki dr., (2006, Prato(2009, Rybansky(2014), Suvineni Saarilahti(2006, Talhoferi

dr., (2019, i Tarapata(2003) ]D L]JUDpXQH RSWLPDOQH
UDVWHUVNRP

QDMEUA&H LOL
IRUPDWX SR G B WuBthvibna Xkorispsp@tDfonRcijtP L *,

OHWRGRORJLMX LIUDpXQD UXWH NUHWDQMD J]DVQRYDQX QD
i A* DOJRULW Psd Qustafssbb aHagdrstrand (20033ni dr., (2014 i Stahl(2005)
InteraktivneD SOLNDFLMH RPRJIJXUXMX L LQWHJUDFLMX GLQDPLpPQI
AWR MH QSU NROLPpLQD SDGDOLQD SGroyany 2009SoHDeief UHPHQ V|
Lavkulich, 1978; Wawer i dr., 2003). Sukladno dinamici, odnosno potrebama modernih vojnih
VQDJD ]D GRELYDQMHP LQIRUPDFLMD X UHDOQRP YUHPHQ
XSRWUHEL QD WDNWLpNRM UD]JLQL RSHUDFLMD GRN NDUWR
VWUDWHANRM U DBJH W HXB D YSMM BIQ | DN
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SI.20 3ULPMHU NDUWH SURKRGQRVWL YR]JLOD QD VWUDWHa&N
NDUWD SURKRGQRVWL YR]JLOD ]D SRGUXpMH /LEL

Izvor: Kuckelkorn (1942)
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S..2L 3ULPMHU NDUWH SURKRGQRVWL YR]LOD QD RSHUDWLYC
6HULMD 0 &&0 7HUHQVND SRNUHWOMLYRVW YR]JLOD L
1IMHPDpPND L ] U D y\j§kB SRBa.V W U D Q H

Izvor: Production of CrosCountry (1959, Appendix I)

45



SI.22 3ULPMHU NDUWH SURKRGQRVWL YR]JLOD QD WDNWLpPpNRN
PRELOQRVWL YR]LOD X PMHULOX ]D SRGUXpMH

Izvor: Rybanskyi dr. (2015, 7055)
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3.0 HWRGRORJLMD LVWUDALYDQMD

3 L. 7THKQL1PHNHRUDWLY QD RNER OIENAM@PL KR LLOMWUDALYDQMX

7THKQLpPpND RELOMHAMD YR]JLOD RGUHYyXMX SRNUHWOMLYRV
UDJOLNXMX SUHPD QDPMHQ L QNRIDL Rui@ MofndalVE®D koNstiupaDdD G H |
vozilo =D SURYHGEX DQDOL]D RGDEUDQL VX UD]JOLpLWL WLSI
jasno razlikuju, odnosno ona spadaju u zasebne kategorije mobilnosti i namjene. Vozila
NRULAWHQD X DQDjOdujDPD L PRGHOLUD

a) HWYHURNRWDp YR]LGQ& ADV Yevigi alVtdrthid Qéhicle):
Kawasaki BForce 750x4i (SI. 23),

b) lako terensko vozilo (4x4): Land Rover Defender (31024.),

c) VLAHQDPMHQVNR RNOR 2(BR8)YHOM.RAR{E). 2SN RWDpLP

d) cestovni transportni kamion: Iveco Eurocargo ML 100 BE24(Sl. 26.),

e) laki oklopni transporteigusjeQ L p D U-504&¥. 87.),

f) srednji borbeni tenk: B4 (SI. 28.).

UTab.1. VH QDOD]H VYL SDUDPHWUL L WHKQLpPpND RELOMH

LVWUDALYDQMX 6YDNNRIRMWGIOD (G 1S DO BB\ B bhbénikeG QRJ L C
XVSRUHQMD YR]JLOD 3RPRUX SULND]DQLK SDUDP#WWDUD ¢
PHWRGRORJLML LVWUDALYDQMD
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Sl. 23. Kawasaki B-Force 7504x4i

Izvor: https://www.kawasaki.com/products/20Bfute force-750-4x4i?cm_re=MPP -
PRODUCTTRIMLIST_-VEHICLEDETAILS#galery-photosstudio6 (7.10.2020.)

SlI. 24 Land Rover Defender 110
,JYRU +UYRMH +HAWHUD
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https://www.kawasaki.com/products/2021-brute-force-750-4x4i?cm_re=MPP-_-PRODUCTTRIMLIST-_-VEHICLEDETAILS#gallery-photos-studio-6
https://www.kawasaki.com/products/2021-brute-force-750-4x4i?cm_re=MPP-_-PRODUCTTRIMLIST-_-VEHICLEDETAILS#gallery-photos-studio-6

SI. 25. BOV Patria

Izvor: https://lwww.feral.news/daantvorenihvratapovodomdanagardijskemehanizirane
brigadehv-g/ (7.10.2020.)

Sl. 26. Iveco Eurocargo ML 100 E21

Izvor: https://www.trucl-
hr.com/img/Kamion_Dropside_kamion_sa_spustivim_stranicama_lveco_Eurocargo_ML100
E21_4x4_Singlebereift_Expedition]-9041/9041_9438723237990.jp910.2020.)
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https://www.feral.news/dan-otvorenih-vrata-povodom-dana-gardijske-mehanizirane-brigade-hv-q/
https://www.feral.news/dan-otvorenih-vrata-povodom-dana-gardijske-mehanizirane-brigade-hv-q/
https://www.truck1-hr.com/img/Kamion_Dropside_kamion_sa_spustivim_stranicama_Iveco_Eurocargo_ML100E21_4x4_Singlebereift_Expedition-xxl-9041/9041_9438723237990.jpg
https://www.truck1-hr.com/img/Kamion_Dropside_kamion_sa_spustivim_stranicama_Iveco_Eurocargo_ML100E21_4x4_Singlebereift_Expedition-xxl-9041/9041_9438723237990.jpg
https://www.truck1-hr.com/img/Kamion_Dropside_kamion_sa_spustivim_stranicama_Iveco_Eurocargo_ML100E21_4x4_Singlebereift_Expedition-xxl-9041/9041_9438723237990.jpg

SI.27. BTR-50

Izvor: https://lwww.pinterest.com/pin/44522311314331158710.2020.)

Sl. 28. Tenk M-84

Izvor: http://www.balkanwarhistory.com/2016/04/yugostank-m-84.html(8.10.2020.)
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https://www.pinterest.com/pin/445223113143311587/
http://www.balkanwarhistory.com/2016/04/yugoslav-tank-m-84.html

Tab.1. *ODYQD WHKQLpND RELOMHAMD YR]LOD NRUL&W't

Kawasaki = Land Rover lveco

Osnovni podaci B-Force Defender | BOV | Eurocargo @ BTR- | Tenk

750i E 110 Patria | ML 100 E21 50 M-84
7HALQD NJ 320 1950 26000 16000 14200 41500
Visina (m) 1.22 2 2.65 2.6 2 2.2
'XaLQbD P 2.20 4.6 8 8.52 7.1 9.5
aLuLQbD P 1.18 1.8 2.83 2.2 3.1 3.6
aLULQD SQHXP 0.22 0.2 0.39 0.36 - -
Visina pneumatika (m) 0.65 0.73 1.24 1.08 - -
5D]PDN L]JPHVX
krajnjih osovina (m) 1.3 3 4.5 4.8 - -
ALULQD JXVMH - - - - 0.36 0.58
'X4LQD QDOLM
gusjenice (m) - - - - 4.4 4.27
Broj osovina 2 2 4 2 - -
%URM NRWDpPpD - - - - 12 14
Klirens (m) 0.24 0.25 0.43 0.35 0.37 0.43
Maksimalni nagib (°) 45 45 35 31 38 30
Indeks Mobilnosti (IM) 18 94 133 450 48 79
Konusni Indeks Vozila
1 (MPa) 0.092 0.2 0.25 0.43 0.11 0.5
.ULWLpPQL QRVI
(cm) 15 15 30 30 30 30
Radijus okretanja (m) 3.2 5.7 11 11 9.5 9.5

32.,]YRUL L PHWRGH L\\WBRDEDYDNIMKDpILLA E pNOR. N D

6YL SULNXSOMHQL L REUDYHQL SURVWRUQL SRGDFL X Y

ukoliko je to bilo potrebno, transformirani sureferentni projekcijski koordinatni sustav
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Republike HrvatsketHTRS96/TM*. Svi ulazni podaci u vektorskom obliku zapis svrhu
SURYHGEH SURVWRUQLK DQDOL]D L LJUDpXQD SUHWYRUH
NDUWRJUDIVNL SURL]JYRG|DY W&QHVDIRINDH X Q K NIOQDXDhBIIOQK. XL JL'
proizvoda provedenis@ D YHOLPLQL UHOLIMDXISURVWRUQH UH]JROXF

U obradj analizii vizualizaciji SURVWRUQLK SRGDWDND NRUL&G&WHQH V.
ArcGIS, verzije 10.5.1 i ArcGIS Pro, verzije 2.4.3, zabpensourceplikacijaOpenJUMR
verzije 1.10.6 WDW LV W dieh[s REDWGND Udykahh@ Excéd tirtke Ndicrosaft
*UDILpND LJUDGD L REUDGD JUDILpPpNLK SULORJD SURYHGHC(

SuiteX7 tvrtke Corel Corporation.

3.2.1.Reljef

3.2.1.1.Nagib reljefa

Kreiranju sloja nagiba padina prethodila je izrada DRIRrilikom izradeDMR-D NRULAWHQL
su podaci projekta CRONO Gf? pLML VX XOD]QL YLVLQVNL SRGDFL SUI
snimaka u mjerilu 1:20000 i drugih izvornikBetaljan opis specifikacija izrade, metoda,
WRPQRVWL L GR]YROMHQLK RGV kéXr8dd€)aMiBing (DM b&aRiReNUHL U
u'uUabDYQD JHR G H3U0ANN2 osi®uibvgrbih vektorskihpodatakeDMV stvoren je
Terrain(engl.terrain dataset 2Q SUHGVWDYOMD YLAHUH]ROXFLMVNL ]DS
JGMH SULND] PRUIRORRWIH) SR UEH WD Y. O Q RikandulaH AL W U R
irregular network - TIN). Prilikom izradeTerraina D GHILQLUDQL VX VOMHGHIUL

ulaznim visinskim podacima:

x kaomass points WULJRQRPHWUL NRWH L YLVLQVNH WRpNH

x kaohard lines ceste, puteViaHOMH]QLFH QDG]HPQL REMHNWL SUR
rijeke, uski kanali, potoci i vododerine, linijski objekti vodotoka, nasipi i zidovi,

X kaosoft lines izohipse grebeni i doline,

x kaosoftclip JUDQLFD SRGUXpMD LVWUDALYDQMD

“+UYDWVNL 7THUHVWULPNL SHIHUHQWQL 6XVWDY [EBrigSdee& X SRSUH|
projekcije
BHrvatske QRUYHANL JHRLQIRUPDFLMVNL SURMHNW
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3 R P RTieain-a kreiram surasterski DMRovi U D ] O priostdkih kezolucip GHO LMD

Rasterski slagvi nagibm SDGLQD L] piowed@rpryswrne analize u programu
ArcMap - YHU]LMD 8 DQD @dt HlopMNMRNMRBLEWHQ VWXSQMHYLP
maksLPDOQD SURPMHQDS8XV X\VMHGIQ(RHTeiAH & Hrivl R006 U svrhu
SUHOLPLQDUQL®K®DPpYOYMEHLY VIMDORMHY LU R PAILELDNV ISK GILURV \
rezolucija (25x25 m, 10x10 m, 5x5 m, 3x3 m, 1x1 M5x0.5 m). Kao referentna @ncija

VORMD QDJLED SDGLQD NRUL4AWHQD MH SURVWRUQD UH]RO:

Prilikom modeliranja utjecaja vertikalnog nagiba na pokret vdrdba uzeti u obzir niz
PpLPEHQLND RGKQIR WhgRktiwhd Qlefiniraju smjer i brzinu gibanja vozila.
Pojednostavini prikaz osnovihi sila koje djeluje prilikom pokreta vozila vidljiv je r&l. 29.

Sl. 29. Pojednostavljeni prikaz silakoje djeluju na vozilo u pokretu na vertikalnom

nagibu

Sile koje djeluju na vozilo su:

X Gsin . (otpor uspona)

X Fu YXBDLNQMXpND

x Fi (inercijska sila)

Xx v DHURGLQDPLpPpNL RWSRU

PremaAhlvin i Haley (1992 i Wong(2001) VLOH N R M H p%&we RoyHookrgtwsiuv H
RWSRU JUDND RWSRU NRWKXWOWMDQ M KX BHRYWIDONDD INNCLL MINCDMNRES Y |
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8 VYUKX PRGHOLUDQMD RGQRVD QDJLED SDGLQD L PDNV
XSRWUMHEOMHQVM B X R SSRH\QUHRVAODRIY K P R J RIiBQ RiNawiikaY R]LOD
SRNUHWD YR]LOD RYLVL k8je di@yuhR Vo & IS RNGUDHRWADE ¢ HO D
Uslijed X UD Y Q RiWokiée /xR RGQRVL L]PHY X brgre IrhjgmBtavaRuzihe
vozila i nagiba terenprikazani suJ U D Ihg®N30. 9XpQD VLOD )W RYLVL R RNUH
motora i stupnju prijenosa brzine. ULY XOMH RWSRUD RNUHWD NRWDpD SUL
suuz R G JRY DnddibMexanalspod apscise grafikonarikazare su brzine vrtnje motora iz
NRMLK LapkeethiDNoBDENRX RGUHYHQRP VW RQM200H Rdziteéh@ R V D
RGQRVD YXpQH VIHOGVWDEOMHKISSHUEROD NRMD MH GHI
WDQJHQFLMDOQLK NULYXOMD YXpQH VLOH SRMHGLQRJ SULI

SIL30. *UDILNRQ YXpQLK VLOD FHVWRYQRJ YR]JLOD V pHWLL

Modificirano premaRybansky(2009 29
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SRPRUX JHDKpRRERIXUH MH VWHUL XYLG X

X maksimalnu brzinu kretanja vozila,

x

sposobnost uspona u pojedinim stupnjevima prijenosa brzine,
Xx NRML MH RSWLPDOQL VWXSDQM SULMHQRVD ]D RGUHYH
koja je maksimalna brznanBGUHYHQRP QDJLEX WHUHQD S5\EDQVN

X

3212.7RSRJUDIVNL LQGHNY YODaHQMD

TV MH XSRWULMHEOMHQ X VYUKX XWYUYyLYDQMD QRVLYR
tHPHOMHP SR]QDWLK RGQRVD RY (HS@RANIL, 00AV&@RW WL L QR)
2003) TIV je VW D W L BNIR®&sizdsnovanLVNOMXpLYR QD WReBBRJIJUDILM
-HGQDGHMERSLVXMH NROLNR VYDN D BERM ISR IGRINXEMPBHL MD LPD
LJUDPpXQD NRQYHUJHQWQLK L GLYH dibl @inQPaemiR M URYD R
2006)

M _

€U,L’” -

-HGQDGAED

6 XNODGQR LV Adueh adry BOQVTIP}® kreiran na IMR-u manje rezolucije
(25x25 m) u svrhu dobivanja boljih rezultafrvotno je na podacima DMR provedena
prostorna analiza pri kojoj su alatdfill LVSXQMHQH L pgr&/mosh iY (aadinkhs p@ H
pbHPX MH NRULaAWHQD Y Hudliwit) dd DO Potdtd PeCkiekdd TIM Qréida
-HGQDG&®HBIL pHPX MH-INiRity LEWHQ@MHWRGD RGUHYLYDQMD VPN
(Environmental Systems Research Instit@@0), a dobivenirezultatisu pretvoreni uraster
rezolucije i H AXIM\D6 FLOMHP GRELYDQMD AEOD&LK3 SULMHOD]D L]
NRUDNX DQDOL]H Récaldteistidd @ RMHPDORWSURVMHPHQH YULM
RNUXAHQMX RG P
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3.213.+UDSDYRVW SRYUA&ALQH

2YLP ]DVHEQLP pLPEHQLNRP XVSRUHQMD REXKYDUHQL VX
vodotoka. +tUDSDYRVW SRYUALQH MH L]JGYRMHQD NDR SRVHEQD
DMR-RYL LPDMX RJUDQLPHQH PRJXUQRMWRIonErezbiddpeg IxIMHP O ML Q
QLMH PRJXUH SULND]DWL QDJOH SURPMHQH X QDJLEX SRM
bLPEHQLND QH pLQL WHUHQ QHSURKRGQLP YHUO VYRMLP S|
GMHOXMH QD VYDNL NRWDp L OdmjerX priatd)ifoxe pRacie BOQR RYL
NDUWLUDQH SRPRUX YHNWR UGRONOE@DRA RAYd transpoviiatile uSRGD W I
rasterski oblik zapisa pretvaranisuUSROLJRQDOQH REMHNWH 3ButetwW YRUED
JGMH MH VUHGQMD ORLQDMD REMHNAESD K BRBELOQHQSRSUHpPQR.
2YD aLULQD JRQLUDQMD RGUHYHQD MH ]JERJ RVWYDULYDQMI
zapisazbog uklanjanjaW]Y ASURFMHSD3 L]PHYX GUHOLMD

3.2.2.Tlo

8 VYUKX SODQLUDQMD W hijih FBQ\RN/IWKRILNQA K DRAQ ¥ D QINDDNID B DAOH
SRGDFL R SHGRORANLP MHGLQLFDPD L SHGRORA&ANLP SURILO
%URG L 9LOQNRYFL 2VQRYQH SHGRORANK/iNSL.LBB)H 23. 5
SULOLNRP YHNWRUL]DFLMH SRGDWDND 23. XRpHQR MH QHN
OLVWRYH 23. %RJXQRYLU L 5DSDLU RGQRVQR A7RSR
UD]J]ORJD awBDWMHQOD3I QD WRSRJUDIVNRM SRGOR]JL X PMHUL
geografskog instituta u Beogradu od 1923. do 1934. godine u poliedarskoj projekciji, na
%HVVHORYRP HOLSVRLGX L V 3DUL]RP NDR SRpHWQLP PHUL!
poliedarskuSURMHNFLMX RGQRVQR VYDNL OLVW MH SRV-HEQD S U
WH LK QLMH PRJXUH SUDNWLpPpQR L DXWRPDWL]JLUDQLP
V XV WHbHE@WIH, a@9)Sl.31.) .DNR EL VH GRELOD RGJRYDUDMXUD NR
SRGDWDND L ]|DGUADOL WRSRORANL RGQRVL SUHWKRGQR Y
AVDYLMDQudrp 3 ABRIKR U X SOQpRAUMMAP Dintegriranog alata Warp koji se
SRND]DR NDR MHGLQL SULNODGDQ |]D AVDYLMDQMH? YHNWR!
SHGRORANLK MHGLQLFD 23. D GD VH SUL WRPH QLVX QDUX3
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2019). Rad na topoR&NRP XMHGQDpPpDYDQMX L]JYRUQLK SRGDWDI
transformacijom u projekciju HTRS96TMBRORAaDML SHGRORANLK SROLJRQD
VDGUADMX QD 7RSRJUDIVNR MrelefaUsWIN O Dy L YID @ DI BIWQLD QLDYJQ. K D
jedinica izvorQLK SRGDWDND L RVWDOH WHUPLQRORJLMH SUF
PHWRGRORJLMX VLVWHPDWLNH SHGRORANLK MHGLQLFD SUF}

SI.L31. 6SDMDQMH YLaAH OLVWRYD X SROLHGDUVNRM

Izvor: ) U D Q {(2B02)D

SULOLNRP L]JUDGH 23. PHKDQLpND DQDOL]D SURILOD WOD ¢
Na-pirofosfatom i teksturnom klasifikacijom prensmil Survey Staff (1951)Frakcije tla su
SRGLMHOMHQH S UWEmb, .20.090ml, QA@XPOR2mm, 0.020.002mm i manje od

PP 7HNVWXUQD NODVLILNDFLMD L]YRUQLK SRGDWDND
GXELQDPD RGQRVQR Ssdavirpé&iodeseisknnidikdntiiha RPostoje mnoge
teksturne klasifikacije koje su zavisne o udjelima pojedinih frakcija (pijesak, prah i glina) i
JUDQLFDPD YHOLPLQVNLK UDJUHGD SRMHGLQLK IUDNFLMD
klasificrane SUHPD 86'$ NODVLILNDFLML JERJ XVSRUHGLYRVWL E
temu mobilnosti vozila i svojstava tla, a koristili su upravo USDA klasifika€jarciaGaines
i Frankenstein, 2015)Prilikom klasificiranja tla prema USDA kldgaciji u obzir je uzeta

dubina do 50 cm, jer je to referentna dubina do koje se mjeri nosivost tla prema WES metodi.
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7THNVWXUQD RELOMHAMD XQXWDU SULVXWQLK SHGRJHQHWYV
proporcionalno s udjelom dubinet Ha W H U.D

2G RVWDOLK UH]XOWDWD DQDOL]D NRMHVEIG WD MRROHDRS
tvari, porozitet, kapacitet za vodNDSDFLWHW ]D JUDN VSHFLILpQD WHAaL
WHAaLQD WOD GRELYHQLK SULOLNRP MDGDGEBEM2R U INDIDF INGHI
NRQJLVWHQWQL ]D pLWDYR SRGUXpMH LVWUDALYDQMD 2\
upotrijebljeni za postorne analize zbog nepotpunosti podatakdd & W H U.D

3.2.2.1.Terensko uzorkovanje i laboratorijska analiza prema USCS

Broj uzorkovanjaQ D WHUHQ X ]D SURYHGEX DQDOL]D WOD SUH
MH QD RVQRYX SULVXWQLK L]YRUQLK SRGDWDND SHGRORA
OPK. Odabir mjesta uzorkovanja tla za provedbu laboratorijske analize definirana su u dva
koraka:

X pUYRWQR MH VYDNRM RG SULVXWQLK SHGROR&GNLK MH(
QMLKRYRM SURVWRUQRM |[IDVWXSOMHQRVWab.2QXWDU FI

X IRNDFLMH X]J]RUNRYDQMD XQXWDU SHGROR&ANLK MHGLQ
profilima analiziranim prema USDA Kklasifikaciji (50 lokacija). Ukoliko nije postojao
LVWUDAHQL 86'$ SURILO QD SRGUXpMX LQWHUHVD O
VOXpDMQLP RGDELURP XQXWDU SHGROR&NH MHGLQLFH
SHGRORANL SROLJRQL NRML VH QDO DQOPFHIXIGEX3B)DLJ YRMQF
obzirom na cilj i svrhu predmetnogidaljnjifR J X 1 QQR/WWID ALYDQMD 739 X E X
+HaWwWHU.D
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SI.L32 2VQRYQD JHRORAND NDUWD V ORNDFLMDPD 86'$ SURI

Izvor: Dijelovi listovaL34 6ODYRQVNL %URG A4SDULFDDALGWH D
.RUROLMD L -DPLpLU D
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SL33. 2VQRYQD SHGRORA&AND NDUWD V ORNDFLMDPD 86'$ SUR

lzZvorDLMHORYL OLVWRYD 2V Q R 90D)-5|8/6h6kRBod 2 {LHG B P i M/ H
19738 i Vinkovci 1 (% RIX QR Y L) E
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Tab.2. 2GQRV SRYUALQVNRJ XGMHOD SHGROR&GNLK MHGLQL

laboratorijsku analizu prema USCS

.DU W L U DQD S} 3RYU: uﬁg:oongj zgrlgljagfﬁ(rzléﬁlu ukup%?)ir(r)] l;)roju
jedinica (km?) SRYUAaL( premaUSCS uzoraka (%)
Pseudoglej 27.8 5.4 5 6.9
I?/sliu:c;gll_lej LVWULD 68.6 134 4 5.6
Rigosol 3.9 0.8 2 2.8
'LVWULPQR VPHl 30.1 5.9 5 6.9
Fluvisol - Amfiglej 33.0 6.5 5 6.9
Rendzina Sirozem 2.4 0.5 1 1.4
Lesivirano 193.6 38.0 15 20.8
Lesivirano- Sirozem 25.8 51 5 6.9
Koluvij 0.4 0.1 0 0.0
Amfiglej 4.8 0.9 2.8
Amfiglej - Hipoglej 31.1 6.1 6 8.3
Amfiglej - Koluvij 80.5 15.8 20 27.8
Amfiglej - Ritska crnica 7.8 1.5 1 1.4
Ritska crnica Amfiglej 0.1 0.0 1 1.4
B 509.9 100.0 72 100.0

Uzorkovanja tla na terenu provedena su vremenskadobljuod 25.rujnado 24.listopada

JRGLQH WHUHQVNLP X]JRUNLYDpPpHP WYUWNHS(BMNHONDP
SULOLNRP SODQLUDQMD X]JRUNRYDQMD R@MG@RYDAR]RBUUXP
XJHW MH QHaAWR YHUL SURVWRU RG RVQRYQRJ SURVWRUD
odgovarao stvarnostS ULNXSOMHQR MH X]JRUND QD SRGUXpMX LVWI
aJXVWRUD X]R U NaReY D2Qrskhal7]KpnRI& $vakoj lokaciji ekstrahirano je plva
uzorka duljine 30 cm promjera5 cm(SL.35) pLPH MH XNXSQD GXELQD X]RUN
60 cm 8]RUFL VX X ]DawLWQRM RROGUAGIapONR S WA MHQLD X
LaboratorijskomDQDOL]RP VX |]DKYDUQIHP GMEIQH) BRXPXFUHIHUHQ\
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tla prema WES metodi. Na uzorcima u laboratofgt 36) MH REDYOMHQR LVSLWLYCLC
LQGHNVQLK VYRMVWRYXUBWIRY MVRIEXKYDUDOR

X YOD&QRVWL X SULURGQRP VWDQM2018)UHPD QRUPL $670

X $WWHUEHUJRYLK JUDQLFD JUDQLFD SODVWLpPpQRVWL J
normi ASTM D431817e1 (2017),

X granulometrijskog sastava tla prema normi ASDNR2-63(2007)e2 (2007).

=D RGUHYyLYDQMH JUDQLFH WHpHQMD NRUL&A&WHQ MH &DVD

7 ) =D RGUHYLYDQMH JUDQXORPHWULMVNRJ VDVWDYD W
set sita tvrtke ELE (sita broj 4, 10, 20, 40, &D0) s dimenzijama otvora sita: 4.75 mm, 2.00
PP PP PP PP L PP =D RGUHYLYDQMH JUD

VLWQRJUQDWH IUDNFLMH WOD NRU-EZEOW5QH6RI HeneliekhR P H W D |
sumarnih rezultata ispitivanja i podataks88dJ LURGQRM YODAQRVWL WOD RGUH}
L LQGHNV NRQJLVWHQFLMH RGQRVQR VWDQMH NRQJLVWH!«
naknadnu provedbu klasifikacije tla prema no®wdTM D248%#17 (2017) +HaAWHUD
/IDERUDWRULMVNH DQDOL]H L NODVLILNDFLMD WOD VX SUR
laboratorija- Odjela za mehaniku tl&RudarskeJ H R O-RafthbR fakultéa u Zagrebu.
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S.3 8]RUNRYDQMH WOD X]RUNLYDpHP A)RLO VDPSOHUS?

Autor: Mladen Pahernik (18.09.2017.)
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SL35 (NVWUDKLUDQL X]J]RUDN WODsje&/Br ORNDFLML aLUfl

Autor: Hrvoje +HAWHUD
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SI.36 8]RUDN WOD V OR N Rsjevéd (i labdRatbRisiER 0 ade)

$XWRU (YHOLQD 2UaXxXOLdu

3.2.2.2.Kartografska obrada rezultata laboratorijskih analiza

Prilikom kartografske obrade krajhjrezultatdaboratorijskinanalizatla NRUL&WHQ MH YL]’
programski jezikModel Builderkoji je dio ArcGIS platforme. Zanicijalnu kartografsku
LQWHUSUHWDFLMX UH]XOWDWD NRULAWHQ MH SULQFLS QHL
istovigW QLK SHGRORANLK JJa33DWEDNeDd§DedBeD/gdpihgAgency
1982;Hofmanni dr., 2013) Na poligonima jeip L QQMKHQX WU D &aQ M H Jiftn&rlbufferQ MH H C
zone RG P NRML VX SRadedn dista®RORDIW D S Udv@XukdH.O XD
XGDOMHQRVW P 3ULMH ]DY Bé@yRkenbdeshidD@DQWRFQ MR UL R @
linearnu funkciju, dodijeljeneuskrajnje vrijednostiNT za svaku grupu tala+ HaW H U.D
Ovaj proces je proveden u svrhu preliminarnog uvida i vizualizacije @doQdR VWL WOD QDNR

su uslijedilain situmjerenja na terenu.
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Tab.3. 3URVMHPQH YULMHGQRVWL ,17 ]D WUL XRELpPpDMHC

Izvor: Defense Mappindgency(1982, str. 29)

Simbol 7LSLpDO QD]L Vrijednosti 1NT
grupe Suho | 90D & Mokro
GW | 'REUR JUDGXLUDQL | 163 123 83
GP | 60ODER JUDGXLUDQL| 160 120 81
GM | 3UDaLQDVWL domMxq 120 76 32
GC *OLQRYLWL a0MXQD| 130 91 52
SW | Dobro graduirani pijesak 155 116 78
SP | Slabo graduirani pijesak 145 109 73
SM SUDALQDVWL SLMHYV| 119 72 25
SC | Glinoviti pijesak 126 86 46
CL *OLQD QLVNH sobDvy 118 69 20
ML SUDK QLVNH soDvw| 123 81 40
oL Organska glina ili prah niske 111 57 3
SODVWLPpQRVWL
MH 3UDK YLVRNH SODV 114 61 8
CH | GlinavisokeSODVWLpQRY 136 99 62
OH Organska glina ili prah visoke 107 54 1
SODVWLpPpQRVWL

3.2.2.3.Modeliranjeodnosavozilo- N R Waoppema WES metodi

PremaAhlvin i Haley (1992 i Haley i dr. (1979b)parametar kojim se objedinjuju sva
WHKQLpND RELOMH&AMD L NRML VH NRULVWL |]D SUHGYLYDQ!
WLSX WOD X WHUHQVNLP XYMHWlrfedi (IM)UDH\DY RE R/GIRIX W B A U
UD]YLMHQD MH SRG YRGVWYRP :(6 OPERUDWRXhLQWMDRDXAD
JHPDOMD pODQLFBULKYRN\RPYHDPXQDQMD ,0 YR]JLOD VH GLMH
RGQRVQR QD NRWDpOQVDUMRIDQD IXYRIHQDFBRD 8 QDVWDYN?>
svojstva tla biti detaljnije opisanFormue X] SRPRUVNHRMDpXQD ,6u]D YR]JLOD
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IM = T/“"‘,_'e'..AfE-EAF-l/MA)(-;Ex-;E;\ "HGQDGA&ED

A 8 Ay,
=D JXVMHQLpDUH VH NRULVWH RYL HOHPHQWL SULOLNRP
- 4 g Hfaktor dodirnog pritiska na tlo,
ww|:#A -HGQRGAE

wXNXSQD WHALQD YR]LOD

| +tGX&4LQD JXVMHQLFH X NRQWDNWX VD SRGORJRP Mt

b+4dLULQD JXVMHQLFH X NRQWDNWX VD SRGORJRP M}
-i t*IDNWRU RVRYLQVNRJi# SN H)JHIHQMD YR]LOD

-A*xIDNWRU aLULQH JXVMHQLFH

We= o -HGQDBAED

- g Hfaktor visine gusjenice (1 ako <1.5; 1IDNR

_ti*IDNWRU RSWHUHGHQMD NRWDpD
Wiy = -2Y HGODG &
w=" _HGQDGAED

pPptSRYUALQD NRMRP QDOLMH&H MHGQD JXVMHQLFD QI
nzEURM NRWDpD NRML VX X NRQWDNWX VD WORP XN

-,z22IDNWRU XGDOMHQRVWL abDVLMH RG WOD

-HGQDGAED

t
Yo Gy
H +klirens

- £ Hfaktor speciLp QH V Q D JH3¥IR\/L-OID< /B6 kW/t = 105)

-£itIDNWRU PMHQMDpD WXM@EP DW VN L
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Tab.4. )DNWRU RVRYLQVNRJ RSWHUHUHQMD ]D JXVM

-:=11.00| ako 0| "

, < 150 000 Ib (22680 kg)
-1 =|1.20| ako | 50 000 Ib (22680 kg) |

=

|

< | 70 000 Ib (31751 kg)
< | 100 000 Ib (45359 kg)

= 140 ako | 70000 Ib (31751 kg) | ”
i = | 1.80| ako | 100 000 Ib (45359 kg) ”

2/ g =

=D NRWDpPpQD YR]LOD UDpXQD VH RSWHUHUHQMH ]D VYDNX
NRULVWH RYL HOHPHQWL ]D LJ]UDpPXQ

- 4 g Hfaktor dodirnog pritiska na tlo

VR

Wiy | -HGQDBAED

w+RSWHUHIiHQMH SR RVRYLQL

n+tEURM NRWDpPpD SR RVRYLQL

b+3aLULQD SQHXPDWLND QHRSWHUHGUHQ NRWDp

d +tSURPMHU SQHXPDWLND QHRSWHUHUHQ NRWD}p
-i xIDNWRU RVRYLQVNR i@ SW.BEUHIHQMD YR]LOD
-A*IDNWRU 4LULQH SQHXPDWLND

CIVES)

Ws =300 -HGQDGaED

- p Hfaktor grebena lanca (1= bez lanac&=1s lancima)

-eAxIDNWRU RSWHUHUHQMD NRWDpD

guuu

Wy = -HGQDGEWED

- 1, gfaktorklirensa

Wo & 75, "HGQDGIAED
H +klirens

-£+IDNWRU VSHFLILpQ.B6MWQZ1H BRRWOD105)
-£itIDNWRU PMHQMDpD WX @EP DW V N L
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Tab.5. )DNWRU RVRYLQVNRJ RSWHUHUHQMD ]D NRWD

< | 2 000 Ib(907 kg)
< | 13 500 Ib (6123 kg)
< | 20 000 Ib (9070 kg)

- = | 0.553 w/1000 ako 0 "
: = 0.033 w/1000 + D50 | ako| 2000 Ib (907 kg) |
- =|0.142 w/1000+0.42 | ako| 13 500 Ib (6123 kg] "
i =| 0278 w/1000+3.115 | ako| 20 000 Ib (9070 kg] ”

(2|2

L JUDPXQRP ,0 PRJX i KonusHi iGiekisvOzilaJ(BIVPahernik i Tuta, 2010)
KV SUHGVWDYOMD QXPHULPNL LQGHNV ]D QHNR YRJLOR N
PRIXUQRVWL SURODVND YR]LOD X RGQRVX QD PLQLPDOQX C

,JUDPpXQ .,9 IDNSYRIQADD UDpXQD VH SXAH/mM i iH&s[1992MVNLK ||
Ciobotaru, 2009)

Za sitnozrnata tla:

*XVMHQLpDUL

K|v=7.o+o.2|Mi@%A "HGQD®AED

.RWDpPQD YR]JLOD

(ANR MH ,0 " 9 - @ A0, -HGQDGRED

(Akoje IM > 110): KV = 4.1  488::._ - "HGQD®AED

e

-, )DNWRU NRUHNFLMH ]D (SIS 0N seQiBidj@/pSpotteli Md W L N D

4

prethodne formule)

i) p U b

w = @A -HGQDGAED

/[ *LVSXaWHQR\WW] B RESXURDYWON VFHQDULM

h tnominalna visingneumatika
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Podloga
g v /

SI.37.3DUDPHWUL |]D UDpXQDQMH LVSXaWHQRVWL S

Mobilnost vozila ovisi onosivostitla (KI) na pritisak od strane vozila (KIV), odnosno
VSRVREQRVWL WOD GD SRGQHVH W HA tlaQ XUHRG] Y. @ D YNORWILH MWHHC
vrijednost sile (MPa) koja je rezultat stvaranja otpora prilikom prodiranja konusajelenja
Kl indeksa provodeV H U X p Q L P 2p&hityobhtybhh P% X Gdailnlje mjerena nosivost tla
X SRUHPHUHQRP VWDQMX WOD VLPXODFLMD SURZADVND Y
XWYUyLYDQMH SURKRGQRVWL WOD MHGQRJ SURODVND YR
(Paherik i Tuta, 201Q Stevensidr., 2013) 8NROLNR MH .,9 YHUL RG ., WOR M|
VOXpDMX NDGD M Httlg f ;a2 RIG PHWRGD MH RGDEUDQD JEF
i brzine mjerenja REJLURP QD YHOLNL EURM UHSpeWwod miekdfa L RIJUD
'UXJL UD]ORJ ]JERJ pHJD QLMH RGDEUDQD FMHORNXSQD PHW

2.1.2 je nedostatak instrumenata za provedbu mjerenja.
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3.2.2.4.In situmjerenja

U svrhu provedbe mjerenfS URKRGQRVWL WOD ]D LVWUDALYDQR SRGI
QD YRMQRP SROLSIRBQ)XMjEredja su&shévana na ideji da se odabrane lokacije
LVNRULVWH NDR UHSUH]J]HQWDWLYQL ¥X}R&/DdNod¢abhd ¥IRJ SR G
lokacije sa heHURJHQLPJHRUP®MRVNLP BIE390 Wadh. 36N PRIiRom izbora
ORNDFLMD SRVWRMDOL VX QHNL RJUDQLpDYDMXUL L XYMHW

X  lokacije nsu smijele biti ngrivatrom posjed,

x  lokacijesutrebde ELWL RVLIJXUDQH RG AYDQMVNLK3 XWMHFD

x |IRNDFLMH VX VH WUHEDOH QDOD]JLWLQEQXWDU JUDQLI

x  provedba mjerenja na lokacijama nije smjela ometati druge aktivnosti na vojnom
YMHAEB@aSWEDEUDQH ORNDFLMH QD UXEQLP GLMHOF

Provedeno je ukupno 7 petodnevnih mjerenja (35 dana) tijekom 2019. godine. Odabir
termina refeiran je prema reprezentativnim klimatskmazdobljimatijekom godine(Jonesi
dr., 2005) Provedea su po dvije grup@etodnevhihnPMHUHQMD WLMHNRP NOLPDW/|
Y HO MIDR B X MIB.prosinca+20. prosinca S UR O M#5.0R & X MBN. Bavnja +4.
svibnjg i jeseni (15.£19.studenog 25. +29.studenoy te jed petodnevno mjerentgekom
lieta (26. +30.kolovozd. Lokacije su podijeljene u grepA% DNXQRYDF3 L A.XULAWHS?3
mjerenja na svakoj od grupa (po 6 lokacija) trajald jeP H y5<do 3 sata. Dnevna dinamika
SURYHGEH PMHUHQMD NRQFLSLUDQD MH QD QDpLQ GD VX P
u8:00satiD QD JUXSL A.XULAWHYXDNRMVR®/IORNDFLMD PMHUHQL
konusni indeksw O D Y O D & GRi/tIMEGIR VIR HPPGD Q HeézidudlalpY D@ BV R G D
tla. Metodologic SURYHGEH PMHUHQMD QDYHGHQLK SDUDPHWUD

potpoglavljima.
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SI.38a)PUHJOHG QD | Lodgbidmdh MKa¢j&YIR) Digitalni ortofoto snimak s
ORNDFLMDPD PMHUHQMD QD ORNDFLML 93 A*Da

Izvor ortofoto snimkahttps://geoportal.dgu.hr/services/inspire/orthophoto_2017Rvms
(20.02.2020.)
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https://geoportal.dgu.hr/services/inspire/orthophoto_2017/wms

Sl. 39. Lokacije mjerenja prohodnosti tla prema: a) nagiby b) orijentaciji padina,
c) tipu tla i d) biljnom pokrovu
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Tab. 6. Lokacije mjerenja prohodnosti tla prema nagibu i orijentaciji padina, tipu tla i

grupi tla prema USCS, TIV i biljnom pokrovu

Grupa tla
ID Nagib | Orijentacija prema

lokacije (°) padine Tip tla USCS TIV | Biljni pokrov

O a 5.7 Sl (24°) Lesivirano CL 7.1 axXpPD
g b 8.2 S (20°) Lesivirano CL 7.3 axXpPD
—;435 Cc 2 Sl (41°) Lesivirano CL 6.8 axXpPD

E_ d 1.3 JI (120°) Lesivirano CL 8.9 Travnjak

5 e 4 J (175°) Lesivirano CL 8.1 Travnjak

= f 2 JI (157°) Amfiglej CH 7.2 Travnjak
- g 2 | (78°) Amfigle] CH 8.6 AXPD
><. h 5.6 Sl (46°) Lesivirano CL 71| *UPOMH

9) [ 2.7 J (182°) Lesivirano CL 7.5 Travnjak

; j 6.4 JZ (211°) | Lesivirano CL 10.5 Travnjak

* k 25 | J(188°) | Amfiglej CH 11 Travnjak
I 0.8 Z (262°) Amfiglej CH 14.8 axXPD

3.2.2.4.1 Mjerenje nosivosti tla digitalnim konusnim penetrometrom

Tijekom 35 dana na odabranim lokacijama u navedenim razdobljima provedena su mjerenja
nosivosti tladigitalnim konusnim penetrometror®KP). Za provedbu mjerenja nosivosti tla
odabran je DKPP ABHQHWURORJJHU?3 {81Y40.\WH. 41). IDWMNdOsBIMereS
SURGLUQH J]QDpPDMNH WOD WL MIHNRNPaX WL \BHP K BIMID NRQ XV
kapacitet nosivosti tla za prolazak voziRezultat mjerenja je Ktla do dubine 80 cm.
Instrument mijeri silu otpora prilikom prodiranja konusa pri rezoluciji dubine od 1 cm pri
WRPQRVWEMRG PUEAQD Y ULMHIORMIPHRMPREAH LIPMHULWL
Mijerenje je provedendVLSRP NRQXVD VD SRY UikutenR\whaekdrjusa RAG FP

(sukladno ASAE S 313.1Nominalna brzina utiskivanja konusa u tlo iznosila je 2 cm/sec. Na
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svakoj lokacijipri jednom mjerenju iX UAHQR MH S H®éen&imRIQuDey 2013 DK D
UHIHUHQWD YULMHGQRVW ]D SRMHGLQX ORNDFLMX X]HWD
SURVWRUQL REXKYDW VDPH ORNDFLMH PMAUXHWQRN IR GODRY DWI
polumjeru odoko2.5 P RG WRPpQR GHIL&eUupibHa @drébb iZladé idoktorske
GLVHUWDFLMH L]YU&GHQR Mlido 5 mjetehj& bbD1? (kaCijgPavieddniH Q M D
sveukupnai 35 dana).

Prije same provedha situmjerenja(Sl.42) QD XUHYyDM MH SRPRUX SULSDGD
S U R J U ParéroYiewer 6.08 X Q HplaH @jerenja s definiranim lokacijama mjerenja.
1DNRQ ]JDYU&A&HWND PMHUHQMD VSDMDQMBMDQ N XV W RIOMIRQ L
AenetroViewer 6,08 WH UDGL GDOMQMH VWDWLVWLpNH REUDGH L

program.

DKP zajedno sa standardnim setom za
LVSLWLYDQM(MdVBIOID):VDGUAaDYD

1. 9RGRRWSRUQR NXuOLaWH

2 S8EODALYDp XGDUDFD

3. DvodMHOQX aLSNX

4. Konus

5. 3 OR pr¥éfefénciranje dubine
mjerenja(Sl. 41.)

6. .RPXQLNDFLMVNL SULNOMXPpDN

7. GPS antenu

8. LCD zaslon

9. 8SUDYOMDpPNX SORPpX

10. Libelu

1. (OHNWULpPpNL LIROLUDQH UXpNH

12. %D akousa(SI. 41) Sl. 40. Digitalni konusni penetrometar

Izvor: Penetrologge(2013
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Sl. 41. Digitalni konusni penetrometar s popratnom opremom

Izvor: Penetrologge2013)

Sl. 42 In situ mjerenje digitalnim konusnim penetrometrom

$XWRU +UYRMH +H&A&WHUD
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322420MHUHQMD YODAQRVWL WOD VRQGRP

Tijekom 35 dana na odabranim lokacijama u navedeartobljima provedena su mjerenja
YODAQRVWL WOD VRQGRP ]D PMHUH@MB).YODAQRVWL WOD A

Sl. 43. Sonda za mjereneY ODAQRVWL WOD 0/ 7KHWD 3UREH

Izvor: Delta-T Deviceq30.10.2020.)

=D UDG X WHUHQVNLP XYMHW L PEXKP\ARG) GdpisvjédreyuBddeM D QD
mjerenja. 8GLR YODAQRVWL WOD VRQGD PMHUL QHWYQRWVHWDR
igle koje se utiskuju u tldRezultati mjerenjaY O D & €uRAUAFIrezolucije ofl % volumnog
udjela vode u tlu(User Manual for the ML3 ThetaProp®2013. OMHUHQriddl tiX OD &
provedena su na dubinama bam, 15 cm, 30 cm i 45 cif®l. 44.). Za provedbu mjerenja
YODAQRVWL WOD E XaH Qdsvrdlom G X4 Hdd_hAve @ehiR rédetebtMhRIEbina.
.DR L NRG PMHUHQMD ., SURVWRUQL REXKYDW VDPH ORNDF
20 A4WR RGJRYDUDK®S ROXRMEHW R pRQR Kadjd.LQLUDQH OR
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Sl.44 OMHUHQMD YODAaQRVWL WOD QD UD]OLpPpLWLP GXELQDF

$XWRU +UYRMH +HAWHUD
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SL45 6YUGOR ]D EXaHQMH WOD

$XWRU +UYRMH +HaA&WHUD
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3.2.2.4.3Mjerenja temperature tla

Tijekom 35 dana na odabranim lokacijama u navedenim razdobljima provedena su mjerenja
temperature tla. Mjerenja temperature tla provedena su na dubinama od 1 cm, 15 cm, 30 cm
45 cm @l. 44. RGQRVQR ]DMHGQR VD PMHUHQMLPD YODAaQRV
beskontaktnimU X p @hird&&rvenimtermometromverzije 320EN-00 (Infrared thermometer
2020. Prilikom svakog mjerenan@ DYHGHQLP ORNDFLMDPD L SULSDGDMXi
MH SHW SRQDYOMDMXiuLK PMHUHQMD D ]JDELOMHAHQ MH VU

322440MHUHQMD SRVPLPpQH pYUVWRUH WOD

Za mjerenje nedreniran8 RV P IpYQH/ WRUH WOD NRULaAWHQDamMmH NULOC
(Sl. 46)), prema normi ASTM 2573 9HOLpLQD NRUL&WHQ L Ktiskianjerdo FD MH
sondeutlo i DNUHWDQMHP X VPMHUX ND]DO M Ndib spmeyrjereXjeS R N U H (
VH |DXVWDYOMD NDGD G RitjenG/RedhdsD Q@ B DN UX @ QiB@d ¥aV DO L
YUaQD pYWBVWRNBGWHOGBP NRUDNX ]D GRELYDQMH YULMHGQR\
GXELQL QDNRQ RpLWDQMODINM MRMHE RMWIRPDADE R YWNVWH U H
SRVWDYOMD X QXOW tak@fargeradd NreniBka GIBnvaQdobiva se vrijednost
UH]L G XD O Q HMaksundlhaRrijddndgt®dju sonda mjeri je 130 kPandom su mjerene
YUAQD L UH]L @ ¥an® dphingmaldd/ W &riii 30 cm.
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Sl. 46. Krilna sonda marke Eijkelkamp

$XWRU +UYRMH +HaA&WHUD

3225.%$QDOL]D XWMHFDMD PHWHRUROR&GNLK XYMHWD QD SUR

3ULOLNRP SURYHGEH DQDOL]D XVSMRKRND RPWHWW HIRRI® D REW
VX VOX4EHQL SRGDFL GRELYHQL RG VWU DZKtanjaRyIO.RJ KLG
godini 8 DQDOL]H VX XNOM X psouin NSLRIR BHyids B qRros0 B hihi/ar L
NLARPMHUQLK SRVW DMPRSWKHMDH QDOVEH) ISR FMDQIMIMD WRpQL )
R NUHWDQMX NRDA7).LQD SDGDOLQD
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SL47 .OLPDWRORANH L NLA&RP-MHYD A LSAMNPWDRGIU XM X LVWU

Izvor kartografske podlogéttp://www.OpenStreetMap.or¢preuzeto 2.11.2020.)

8QXWDU SURVWRUD LVWUDALYDQMD QDOD]JH VH NLARPMH!
JUDQLFD LVWUDALYDQMD NLARPMHUQH SRVWDMH %DELQD *
Vrhovinai Vuka. DrugimetedN OLPDWVNL SRGDFL QLVX XNOMXpHQL X DC
LVWUDALYDQMD SRVWRML VDP R NRHYGQ D OREDPAIDRY ROW BND 9 RY
QD SUHYHOLNRP XGDOMHQRVWL RG UXED SURVWRUD LVWUD
SDGDOLQD SULNXSOMD aLuL VSHNWDU NRQNUHWQLK PHWE
temperatura zraka (3 puta dnevno, maksimalfjadmost i minimalna vrijednost), relativna
YODAQRVW VPMHU YMHWUD MDpPpLQD YMHWUD QDREODNI
LVWUDALYDQMD RURJUDIVNX KHWHURJHQRVW SURVWRUD L
SRVWDMH NRUL a8kigtrie akeVDPR X G

PodacioNROLPR@DROLQD NRULAZWHQL VX X VYUKX DQDOL]H SUF
padalinaV NLARPMHUQLK SRVW DM DmetQde/ idugrgre Qdaljedd3ti (e¥igt. SR PR
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inverse distance weighting: IDW). Ova interpolacijskametoda pridaje vrijednosti nekoj
ORNDFLML QD QDpLQ GD YULMHGQRVW SRMHGLQLK WRpDN
proporcionalan njihovoj udaljenostEQvironmental Systems Research Institi@620). U
DQEQDOL]L MH NRULAWHQDpERWHQ@HIOMMH UHGP HMWYHIO® .UHLL
XNXSQRP GQHYQRP NROLPLQRP SDGDOLQD 3RGDFL VX NXP?
GRELPD L QD JRGLAQMRM UD]JLQL 8 VYUKX NRUHNFLMH YOL
terenskim mjerenjima ERULAWHQL VX SRGDFL R NROLpPpLQDPD SDGDO
in situmjerenja. 1lRUPDOL]DFLMD YODAaQRVWL WOD SRPRUX SDGDOL

06:2 V70 U@l

,’j;"-TMé’i:oe-";LUEe:'7—'“'”,i,i -HGQD®AED

i 2] e

3PD][ PDNVLPDOQD LIPMHUHQD NROLPLQD $SDGDOLQD F
3PLQ PLQLPDOQD L]PMHUHQD NROLpLQD SDGDOLQD PP
[\ NROLpLQD SDGDOLQD FRRHSGREDGHYX BXHRRDOL]JUDpX
*SUHGQMD NROLpPLQD SDGDOLQD ABakun@vacSRGEIURWMX L]PF

U komparativne svrhe tijekom analize temperature tla upotrijebljena je srednja vrijednost
WHPSHUDWXUH JUDND L]PMHUHQD f@&inN Orefhd wmperairaiM SRV
PHWHRUROR&G&NRM SRVWDML MH UDpXQDWD SUHPD IRUPXOL

€, L €3 E€yyE UUEy; Y -HGQDG/AED
6,,= srednja dnevna temperatura zraka
6 = temperatura zraka u 7 sati
6 g= temperatura zraka u 14 sati

6; 5= temperatura zraka u 21 sat
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3.2.3.Vode

Vektorski pdaci o hidrografskim objektima prikupljeni su iz CROTIS baze podataka.
Podaci su strukturirani u tri kategorier RGH VWDMDuULFH MH]HUD L ULEQM|
povremene vodotokee transformirani u rasterski oblik zapiS@deni objekti koji su izvorno
prikupljani u linijskom vektorskom oblikuprije transformacije u rasterski oblik zapisa
pretvarani swpROLJRQDOQH REMHNWH 3 Budfey it YeEsedmeHiniaD y H Q D
REMHNWD SURAGLUHQD ]D P XNXSQH AaLULQH SRSUHpPQR.
RGUHYHQD MH JERJ RVWYDULYDQMD NRQWLQXLWHMWD SRGD
GROD]JLOR GR W]Y ASURGPWMHIDRYRIHBX IAHQIHMIMD MH VWY
rasterskog zapisa s ciliem dobivanja realnih rezultata optimalnih ruta kretanja (Biaité
2005) 7THUHQVNLP NDUWLUDQMHP WLMHN R Hos@@jM Modb@@ka SHUL
definirane suL V K R ®ka&i{@ $talne prisutnosti vode u koritima vodotd&l. 6.). Prisutnost
vode u vodotocima tijekom zimskogproljetnog razdoblja definirana je u skladu s bazom
podataka CROTIS baze.

6OLMHGHUD GYD SRJODYOMD YH]DQD X] LVWUDALYDQMD
VYRMLP PHWRGRORAGNLP SULVWXSLPD BlXAGOaXINteNmemE QD X G
iSWUDALYDQMD L VW D QfiHalXmPtotesiRanetdd¢lddijeidu Dsane u
sklopu poglavlja&3.2.1 Reljef i3.2.2 Tlo.

3231.0RUIRPHWULMD SRSUHpPQLK SURILOD YRGRWRND

1D SRGUXpMX WHUDVQH QL]JLQH L OHVQH J]DUDYQL SULVXW
SURNRSDQH NDQXOSUREKRO®MB & D¥iN LSVUR MHP R YQNVBLUORAMD AL UL
ne prelazi 3 metra, a duna 1 metar3AUHOLPLQDUQLP DQDOL]DPD QDJLED U
SRGUXpMLPD XWYUYyHQ MH LIRVWDQDN LQIRUPDFLMD VDGUA
a prilikom smanjivanja rezolucije rasterskih podatékf.terenskh PMHUHQMD SRSUHpPQLEK
vodotokabio je utvrditi optimalru rezolucip rasterskih podataka DM NRML GH VH NRU
prilikom modeliranja terenske prohodnosti.
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Terenska mjerenjaa 51 lokacij (Sl. 48) provedenasu X] SRPRU ODVHUVNRJ GDO
TruPulse 366R (SI.49) NRML MH ]JERJ YHiUH VWDELS.GR\Mugér im& QWLUD
PRIJXUQRVW PMH U HkiMazijexiGoroukd A RRYRMW [PMHUHQMD XGDO
XUHYyDMHPt LIGRVGRN WRpPQRVW PMH BHREMDUPNSEeVBEORD L]QR
Specifications IzmjeraSRSUHpP QLK SURILODa MRIGRKR WR M DR &XRNXDIMEDHO®
128. YHORXMDmbdire.2YDM SHULRG MH RGDEUDQ V FLOMHP GRELYL
uslijed izostanka guste i visoke vegetacipdi GRELYDQMD a4WR WRpPQLMLK PMH
objekata 8 U H y D BarNblHetgddhvezom s pametnim telefonom Doogee S60 Litejlikpm
PMHUHQMD NR Ud@aWiHQIDS @HNDFEMR A/DVHUGRIW 0DS6PDUW §
pohranjivani podaci mjerenja.

Lokacije mjerenja podijeljene su u dvije grupe. Prva grupa (28 lokacija) jaacthdabrana
QD PMHVWLPD YHOLNRJ QDJLED WHUHQD YLaH RG f aw
SURKRGQRVW WHUHQD OMHVWD PMHUHQMD GUXJH JUXSH
1D VYDNRP SRMHGLQRP PMHVWX P MHUWGMB GRBEDYERPME SE
SULMHORPQH 3WRINE LWWHWIKYED VDGUADYDOL VX RG GR S
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SIL48 /RNDFLMH PMHUHQMD SRSUHPQLK SURILOD YRGRWRN

Izvor kartografske podlogéttp://www.OpenStreetMap.or¢29.09.2020.)
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Sl. 49. Laserski daljinomjer TruPulse 360°R

Izvor: https://lwww.lasertech.com/TruPul860-R-LaserRangefinder.asp{l9.02.2020.)

S.L50 7THUHQVNR PMHUHQMH SRSUHPQRJ SURILGRD YRGRWRI
(lokacija 1014

Autor +tUYRMH +HAWHUD
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=DYU&AHWNRP WHUHQVNLK PMHUHQMD SRGDFL WHUHQVNLK
prostorne analize programu ArcMap verzijal0.5 KreiranisuDMRRYL X YL&H UH]ROXF|
izvornih podatakddMV (‘UaDY QD JHR G H 2004NsDorkrSjererid (engl. terrain
datase}. 3 R P RTeiain-a kreirani su rasterski podaci DMRYD X YLadH UH]J]ROXFLMD
YHOLpLQD [ [ [ [ L [ PHWDUD UH]J]ROXFLMH 'RE
SROLJRQH =DWLP VX VWYRUHQH OLQLMH SRSUHpPQLK SURIL
i terenska mjerenja. Analiza je provedena alalat@rsectpLPH VX SUHX]JHWH YULMHG

terena na mjestima profila zapisane u Dig\ma.

SULOLNRP VWDWLVWLpNH REUDGH GRELYHQLK YULMHGC
mjerenjima i prostornim anal2PD XVSRUHVyHQH ap3olumevijathdsh aagiba
ORPQLK WRpPpDND SR®ledbp® mjeredib irofiladsDezultatima prostornih analiza
svihDMRRRYD SURYHGHQD MH VWDWLVWLpPpND DQDOL]D VUHGQN
DMR-a.

3.2.3.2.Prolodnost dnatalnihvodotoka

Mijerenju nosivosti dna vodotoka pristupilo se zbog pretpostavke da vozila uslijed niskog
YRGRVWDMD PRJX SULMHUL YRGRWRN NUHuUXOL VH RNRPLW
vodotoka.6 WDOQH YRGRWRNH Q InvalRe@ehuMotineR WIUDMH ¥ D QMDD X Q
razine vodostajgdo 20cm), te su slijedno tome i slabog protokéorfologija svih stalnih
vodotoka rezultat je direktnih antropogenih hidromelioracijskih zahvata. Hidromeliracijskim
zahvatima su izvorna dna ktariodstranjenaV WRJD YRGRWRFL WHNX QD SRGOR
KRUL]RQWH PDWLpPpQRJ Svtediogha prevvddbe Xrixewaioshasti dna
vodotoka istovjetna je metodologiji opisanojPaglaviju 3.2.2.4.1(Sl. 51.). Za razdoblje
SURYHGEH PMHUHQMD RGDEUDQ MH OMHW Q@amari pratecG WLMH |
YRGH /MHWQL SHULRG MH RGDEUDQ V SUHWSRVWDYNRP (
ostvarivs obzirom da je nosivost tla proporcionalna @dj¥ YODAaQRVWL Xna¥@OX OMH
ORNDFLMD REXK YiRdgbt®iLS ¥ K VWX QUWDOD Q R G BD)MNE skakdy UD ALY L
od lokacija provedeno je petuzaS8®Q LK PMHUHQMD GRN MH ]D UH]XOWDW

mjerenja.
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Sl. 51. Mjerenje nosivosti dna vodotoka na lokaciji" V"

Autor: Mladen Pahernik (1.7.2019.)
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SlI. 52. Lokacije (I - 1X) mjerenja prohodnosti dna stalnih vodotoka

3.2.4.Vegetacija

3.241.4XPH

7TRSRORANX RVQRYX SURVWRUQLK SRGDWDND R aXPVNRP
vektorskom obliku zapisaUporabljeni aVNULEXWQL SRGDFL R a@xPVMNLP VD
evidencijei statistke MDYQRJ SRGX]HUD +UYHDAWMNIXAMPR IG]BR RRVSRG
AXPVNLP JHPOMLAWHP L aXPDPD NRMH VX ¥XekbotskipodagRP LOL
su preuzetiputem WFS (engMWeb Feature Serviceservisasa internogGIS Geoportala+ a
Strukturiranjem i analizom evidentiranih podataka dobivenih terenskim kartiranjem od strane
VWUXpQMDND +4 NUHLUDQ MH *,6 VORM SURKRGQRVWL
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3RGDFL R &XPVNRM VDVWRMLQ L uki@i¥akV Sulprdeia Jddsjé¢imas R U W D
2GVMHN MH QDMPDQMD RVQRYQD SRYUALQD JRVSRGDUVNRJ
jedinice tRGMHOD 2GVMHN VH L]JGYDMD SUHPD VDVWRMLQL NR
GREL VWDGLMX UD]YRWX R KR DQRPQ R EDR KX DIQ IADGALMKYV NR V S |

UMH Ra.2020.)

2VQRYQL RIJUDQLpDYDMXuUL IDNWRU PRELOQRVWL YR]JLOD
UD]PDN L]PHYyRaspdw0 StBal® prilikom definiranja razmaka kreiran je prema
QDMJIXARHBRUHP UDVSRUHGX QD MHGLQLFLRgHRNSKYA20MH SUHP
Dodatni parametri kojiw DN KYWHMHpX QD GHILQLUDQMH UD]PDND VWD
V U X a HQ visma\gbaBaOuDodnosu na tlo, nagib reljefasina vozila(Capeki dr., 2019)
ORGHOLUDQMH X RYRP UDGX MH XRSUHQR X VNOI@kd V GRVW
bi se dobila informacija o razmaku stabala na osnovu dostupnih podataka, prvotno je bilo
SRWUHEQR XWYUGLWL SURYVMH p Qjekes 8RR W tbjepstéaEia O D X Q X!
prsnoj visini (1.3 miznadtlaQ)L]JUDpXQDW MH SUHPD IRUPXOL

Sm s@A@ A’ "HGQDGERED
ds tsrednji promjer stabalkgm),
T +emeljnica(m?),
n tbroj stabala

PolaziaQL SDUDPHWDU ]D ptonjdpep stadald/ ¢ HeEljMdd. Temeljnjea
SRYUALQD SRSUHpPQRJ SUHVMHND X SUVQRM YLVLQL QHNRJ

JEURM SRYUALQD SRSUHPHOQR SBMUVHKIHND WEACEERDIY B N\F Q UND
27.5.2020. 7HPHOMQLFD VH UDpXQD SUHPD IRUPXOL

gL ¢ "HGQDGEGRED

d £prsni promjer stabla (cm).

,QIRUPDFLMD R SURVMHpPQRP UD]PDNX VW premedddmXiQ X W D U
navedenoj u- H G Q D G, d#nlosno prema prikazu & 53.
"L §@AF S ™ -HGQD@BED

r +tUD]PDN Lsldbalam)
Pp+SRYUGLQDASORKH P
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S.L53 6KHPDWVNL SULND] L]JUDpX@BXRIOPAPDND VWDEDC

3.2.4.2.0stala vegetacija

Ostali tipovi vegetacije unutar GIS modela klasificirani sM ® M H G H G BU\POR/INYH AH Y L F
oranice, livade, vingrale L YRkeQ MW ULEXWQR L WRSROR&ANR XUHYHQM
tipova vegetacije definirano je upotrebom dvaju izvora podatan referentna ulazna
SURVWRUQD L WRSRORAND ED]D SRGDWDND NRULaAaWHQD MF
krozC527,6 ED]X SRGDWDND 3RGDFL R SRYUALQDPD NRMH SR
X L]YRUQRP REOLNX &527,6 ED]HSRY WaONMHHG IS fRINR LN RIQDBIN R
OLYDGDPD YRUQMDFLPD L YLQRarihireduRD & Q X WM HXBR 1, IWRIS
korigirane podacima ARKOB sustava. B URVWRUQL SRGDFL QDpLQD REUD
SDUFHOD X JRGLQL SUHX]JHWL VX V PUHAQLK VWUDQLF
ribarstvu i ruralnom razvoju (APPRRR)Temeljem poslanog zahtjeva popisom
idertifikacijskin oznakama parcelprema AGOXAEL ]D LGHQWLILNDFLMX ]H
$5.2'3 $3355&bdobivene su informacii@ EUDYLYD QLK NXOWXUDSIWLMHNR
54). 3URVWRUQRP DQDOL]JRP L SRIGYREHQODLE MNHFPORWRKGDWDNB
$5.2' VXVWDYD SRYUALQH SRG RY,IMadam®PD FREROQIDHDRMDV X
% i vinogradima 79.1 3RYUAa4LQH SRG RUDQLFDPD ]D NRMI QLVX S
VXVWDYD GHILQLUDQH VX NDR RJLPH NXOWXUH 3RYU&LQH
R]IQDpHQH VX NDR QDVDGL YRUQLK NXOWXUD NRMH LPDMX V

atributne opisel obje baze podataka, te nisu provedene izmjene.

6 A$5.2'* MH HYLG H QulioMrDreXr®®RAPOIOEMHL 3WD QD SRGUXPMX 5HSXEOLNH +UYD
JUDILPNRP REOLNX YRGL $JHQFLMD ]D SODUDQMD X SROMRSULYUHGL
BUHGEH (8 EU (X UR SV N R JPravirik® 2WRde@ijVuporab@dljdpFiviedinog
]H P O M6.5W)D
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Sl. 54. Kultivirane biljne kulture prema ARKOD -u u 2019. godini
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325 AQWURSRJHQ@L pLPEHQLF

,DNR MH UDG RULMHQWL-UBQ JYD IMNA K Chd IPYEIHEM N D L\MH B R Q \
NUDMQMH SURL]YRGH LQWHUSUHWDFLMH UH]XOWDWD XNOM
bi se stvorila realna slika situacije na terefintropogeni ofekti u vektorskom obliku zapisa
preuzeti su iz CROTIS baze podatateatransformirani u rasterski oblik zapiga objekti se
odnose na antropogene strukitkoje RJIUDQLpBQBIMRIXUDYDMXpdk@el. SRVSWM
vozila. .DR RJUDQLpDYDM X Wb NDVQXWUUR X RRIRI@HOVWX XNOMXpHQD >
RGQRVQR VHRVNH RNX QR RH YAHEWDDL @ BOPEHQOMVND SRGL
RGODJDOLAWBURKEGB®M SURVWRUH pLQH RE Ma{hamehal JJUDVH
FLIJOH EHWRQD L GU 6YLP pYUVWLP REMHNWLPD SULMH S
MH YDQMVND WORFUWQD SRYUALQD 3BufferZalvgdain8sR2oneJRQD M
NRMD MH HNYLYDOHQW Qifi TAIRI) RIY INFR.MBH. ($IUGRH RURRpEEDBD Q D O L ]|
XNOMXpHQD L SRVWRMH UBRFHYRAH W QB OMH P@LVAHU X NW X U D

33.*,6 PRGHOLUDQMH SRPRUX QHL]JUD]JLWH ORJLNH

JL]LgedRMDIVND RELOMH&MD WHUHQD L QDpLQ QD NRML R
QHPRJXUH GHW D(DebsenRi B.U1986) [OUMIGLFLRQDOQL QDpLQL PRG
MDVQH SUHFL]QH L GHWHUPLQLUDQH SRMP&Métlelda SRMDY
S U H &uY Bgoleanova logika npr. temelji se na razlikovanju samo dviju vrijedadstine

LOL 90.8% a) 7DNYLP QDpPpLQRP PRGHOLUDOQMM&yeWkasE DUQR V'
kojima je lako manipulirati DOL MH QHSUHFL]QR YV WJidid EasintanP2BROBH O D | Q|
Nepreciznost je uzrokovana generalizacijom i umjethom kategorizacijom vrijednosti
(Zimmermann, 1985)Stoga tradicionalno modeliranje nije pogodno za prikaz kontinuiranih
vrijednostigdje ne postoje jasnéeUDQLFH L]PHDX IS MMDRDLWR GD RQH SRV\

Teoriju nejasnih skupova prvi put je uvBadeh(1965)gdije je opisao primjenu neizrazite
ORJLNH X LVND]JLYDQMX NODVLpPQLK WYUGQML 2G YUHPHQD
bODQDND QD WHPX QH azMijau] L pirHjerqup JeikrazitiN Bdiki. ultaznim
]QDQVWY HQ L P(DENRa@ihbA{ BésdalPaD11; Kainz, 2001; Sousa i Kaymak, 2002; Zh
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i dr., 2001) Neizrazita logika je dio teorije skupova koja je utemeljena na strogim
PDWHPDWLpPNLARRRODIPHODLYRD SUHFL]QR LVND]JLYDQMH QHMDVC(
pojava i fenomena3RPRUX QHL]JUD]JLWH ORJLNH GHILDlathdasi X VH P
S3RPRUX QMH VH GHILQLUD PMHUD SULSDGQRYVIWUDRGMHYRQI
(engl. fuzzificatior) se pretvaraju izvorne vrijednosti pojava i dodjeljuju vrijednosti unutar
definiranog skupa. Kod neizrazite logike uvijek je tajskiefiniran krajnjim vrijednostima 1 i
0(SI.L55.b) QULMHGQRVW SUHGVWDYOMD SXQX SULSDGQRVW C(C
opadati sve do 0, kada vrijednostL aH QLMH S ULSD G QEmNirghkéntal Byjldtemisk J V N X ¢
Research Institut020).

SI. 55. Usporedba funkcionalnih principa Jasne tradicionalne logike i neizrazite logike

SULND] JHRJUDIVNLK REMHNDWD NDR @&WR VX SURPHWQLFI
JUDQLFH SRIJRGXMH SULPMHQD WUDGLFLRQDOQH %RROHDC
SULPMHU SRMDYH pLMD VYRMVWYD X SULld& 6 bheiazibH PR J X
ORJLND PRuUuDQ DODW ]D PRGHOLUDQMH SRMDYD pLMD V

(Zimmermann, 1985)

33L.6WUXNWXULUDQMH pLPEHQLND XQXWDU VNXSD

Provedba svih operacijstrukturiranjapLPEHQLND SURYHGHQD MH DSOLNCEL
verzije 2.4.3.,unutar koje je za automatizaciju i povezivanje procelsdnia funkcija
upotrijebljenvizualni programski jezitMiodel Builder =D VWUXNWXULUDQMH pLPEH
unutar pojedinog skup@ UHPD QDpPpHOLPD QHL]UDFuzxY Me@derdhipNadt NRUL &

95



(Atkinson i dr., 2005 Eastman, 1999Talhofer idr., 2015 ArcGIS Pro aplikacije Fuzzy
Membershipl XQNFLMRP WUDQVIRUPLUDQL VX L]YRUQL UDVWHUVI
0i1l. 2YLVQR R VFHQDULMX L méhkitet @ripdRd3ti SKUPLE défhirdv e L
algoritmima LOL MH MHG Q Rh@lBtprareclaz &y kipadhOst vrijednosti rasterskih
podatakaprovedene suprocesomneizrazljivosti (engl. fuzzificatio). U kontekstu TPV

b LP EH Kpled je dodijeljenkoeficijent usporenjal 1QDpL GD QD WRP SURVWR
RIJUDQLpPpDYD Siké& dbldxldorisparénia. U suprotnom scenariju, kada je nekom
PLPEHQLNX GRGLMHOMHQ NRHILFLMHQW ]QDpL GD SRNUF
YR]LOD =DRdb@jdjne @rijednosti koeficijenateaspomm od 1 do 0O, ekvivalentne su
postotku X VSRUHQMD X RGQRVX QD PDNYVLPO®NPX uRdRkbXékk EU]LQ >
PLPEHQLN LPD NRHILFLMHQW XVSRUHQMD NDP PO N)\QLLPHDLO Q
GD VH YR]JLOR WLP SURVWRURP PRaAH NUHWDWL PDNVLPDOQ

3.3.1.1.Faktornagibareljefa

Koeficijent usporenjaslijed nagibateren&@ HILQLUDQ MH XQXWDU *,6 VXpHON
logike. Raspon usporenja korespondira s kutom nagiba reljefa koji je navd@dnu Pwi
EURM R]QDpDYD NXW QDJLED SUL NRMHPX SRpLQMH XVSRUD
NXW QDJLED SUL NRMHPX EL GRaAOR GHD sSHW D NWO/@ER D HQRNIID
indicira s kutom nagiba od $Suvinen, 2006)dok kod Kawasaki BForce 750 Ef DSRpLQMH QD
7°. VUEAQL QDJLE RYLVL RG W H RK&rieferLikonsiiktij® MpidvstiBnily R]L O D
WYRUQLpPNLK WHVWLUDQMD LVWUDaH Q RjilénoziloGpdsabRd UDQR |
SULMHUOL .UDMQML LOL YUaQL QDJLE QD JHPOMLaAWX NRMH
SUHYUWDQMD YHUWLNDOQRJ LOL ERPQRJ XYMHWRYDQR
UD]PDN UD]PDN L]PHYyX NRKWRHRO GRALDDOVMRRQIOAD FHQWDU
brzina kretanja i difAhlvin i Haley, 1992Wong, 200}.
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Tab. 7. Koeficijenti i parametri usporenja vozila uslijed vertikalne nagnutosti terena

Kawasaki Land BOV lveco BTR- | Tenk

/ 0,
y,0%(1,. B-Force Rover | Patria | Eurocargo| 50 | M-84

USPORENJA +

750i E | Defender ML 100
NAGIB TERENA 110 E21
Raspon usporenja{Q) u
odnosu na nagib (°) 7-45 5-45 | 5-35 5-31 5-38|5-30
DODATNI PARAMETRI
DEFINIRANJA
USPORENJAUSLIJED

NAGIBA TERENA

SBULMHORPQD W
distribucije funkcije grafa
usporenja 27 26 21 19 22 19

Raspon agregacije
maksimalnih vrijednosti
VXVMHGQLK UHC 0 1x1 2X2 2X2 2x2 | 2x2

6WXSDQM XVSRUHQMDSRpHIWRRNXYANMS RDEADBMD L YUEGQRJ NX
GHILQLUDQ MH NRULAWHQMHP QDpHOLPD SpH6 RurikgilaWH ORJ
prikazana linijom grafaopEMH GLQDPLNX YXpQLK VLOD XVOLMBHG YHUW
30.).

Sl. 56. Prikaz grafa funkcije usporenja Land Rover Defendera 110 u odnosu na nagib
terena
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Linija koeficijenatausporenja prikazana n@l. 56. korespondira aspodjel koeficijenta
usporenja uslijethagibareljefaunutarGIS modelaUsporenje jelefiniraro upotrebomFuzzy
Membershigunkcije (prikaz fjeka procesa n8l. 57.).

SI. 57. Prikaz tijeka procesa definiranja stupnja usporenja uslijed nagiba reljefa (za
vozilo Land Rover Defender 110unutar vizualnog programskog jezikaModel Builder
(ArcGIS Pro, verzija 2.4.3)

Fuzzy Membershipretvara ulazne vrijednosti rasterskog podatka unutar raspona vrijednosti
RG GR NRMH LQGLFLUDMX MDpPLQX SULSDGQRVWL XQXW|
punu pripadnost skupu (potpuno prohofrpripadnost ostalih vrijednosti opadaju do nule (0),
SUL pHPX QXOD R]QDpDYD GD YULMHGAZRBIgWILS5 ElpV X GLR
Prilikom konstruiranja algoritma raspodijele pripadnosti skupu unutar funkeijezy
Membership odabran je tipraspodjeleFuzzySmall NRML QL&H YULMHGQRVWL ¢
YULMHGQRVWL MHGDQ 2YDM WLS UDVSRGMHOH QXGL L
(midpoint SUL pHPX MH RGDEUD (8D 56)UHBVSNRD Y W[ RHHIGQRXWD S
XVSRUHQMD L=DYHERERNXWDRP SULMHORPQH WRpNH VNXSD
hedgefunkcija Very kojom su vrijednosti koncentrirane (kvadrirane),pripadnosti skupu

umanjene, odnosno krivulja usporenja je ovom dodatnom modifikacijorjastrm
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SULMH NUHLUDQMD ]DYUaQRJ(Y@dredéna)|®agwdadydvriigndstiE D U H (
koeficijenata usporenja. Alatom za prostornu rastersku anfatizal Statisticprikupljene su
PDNVLPDOQH YULMHGQRVWL VXVMHGQLK UHOLMD 5DVSF
]DKYDUHQLK VXVabH pdefinkarijel @ RIOKP MHURP NUXJD pLML MH SU
UD]PDNRP L]JPHYyX NUDMQMLK RVRYLQD RGQRVQR X VNODG
podlogu Tab.1.). Ovom NRUH N F L M R P elnRéimalnagpvédizQobt pddataka DMR

stvarnog utjecaja terena na vozilo u cjelini.

3.3.1.2.Faktor rapavost SRYUAaLQH

2YD NDWHJRULMD MH LIGYRMHQD NDR SRVHEQD WHPHOMH
L KLGURORANDKB)REWHINDNR VW SRYUEGLQH XWMHpH QD NYDOI
SULVXWQH QHUDYQLQH XWMHpX QD VYDNL NRWDp LOL JXVN
(Saarilahti, 2002) 1IHUDYQLQH QD SRYU&ELQL XWMHpPX QD GLQDPLN
vibracije ovjesa vozilahoop i dr., 2006 StogajehUDSDY RV W S R YallaolzgskEbria] GYR M+
kategorijiX IDNWRUD XVOLMHG NRMLK GROD]L GR XVSRUHQMD °
uslijed digitalnog modeliranja nagiba reljefadrapavostse NYDQWLILFL Udd@Ex SRPR
vertikalnih devijacija u odnosu naaviu SRYURL@GUHYHQRM NKGIRAOMHQRV WL
GHYLMDFLMH YHOLNH SRYU&ALQD MH QHUDYQD GRN VX PI
(Murphy i Randolpiil1994)

SRYUHPHQL YRGRWRFL XVMHpPpHQL X OHVRXa§kemRIX RE
svojm RAWIWRPMHQDPD QDJLED X SWigdilHdukim RosIit iilikohX
SUHODVND SUHNR QDYHGHQLK REMHNDWD WUHED XVSRULW
RJUDQLpHQMD NRMODDJRDNRPHNRPWQ hB DLEDM HPX SR N QiAaMD p N L K
PHYXRVRYLQVNLP GXRA]RDN RiRjso MDohnal i dr., 2019) Povremeni
YRGRWRFL NDWHJRUL]JLUDQL VX SUHPD GYD VFHQDULMD N
RGQRVQR QMLKRYRP LVXaLYDQMX 3URWMHFDQEtin L ]DGU
YRGRWRFLPD WLMHNRP JLPH L SUROMHUD GRGDWQR RWHAaD
SULGUXAHQL YHUL NRHILFLMHQWL XVSRUH QKdda dQlézddd W LMH N
SUHVXAaLYDQMD YRGQLK WRNRYD
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Tab. 8. Koeficijenti usporenja uslijed hrapavosti terena

0% (1 Kawasaki | Land Rover | BOV lveco BTR-| Tenk
y S’P OEQ(EN, A B-Force Defender | Patria | Eurocargo 50 | M-84
U J 750i E 110 ML 100 E21

Povremeni
vodotok +

(lieto/jesen) 0.2 0.2 0.5 0.1 0.8 0.8
Povremeni
vodotok +

(zima/ SURO MH { 0.1 0.05 0.1 0.05 0.2 0.2
Nasip 0.8 0.5 0.5 0.1 0.5 0.5
Obala vodotoka 0.2 0.1 0.2 0.1 0.2 0.2

3.3.1.3.Faktor tla

3.3.1.3.1 Prohodnost tla

Prohodnostla, odnosnoRVLYRVW WOD MH GHILQLUDQDmghpod/ OMHGH !
KIV (Tab.1.) WDGD MH WOR QHSURKRGQR L GRGLMHOMHQ MH NR
ukoiNR MH ., YH{(tadR® ORO SRGUADYD SUHOD]DN YR4IOD L QF
koeficijent1. Kod svakog vozila premBM 5-430-00-1 (1994) SRVWRML X WOX ANULWL
SUHGVWDYOMD UHIHUHQWQX GXELQR WRMD .SR®WURDY D/ S H MC(
QD RVQRYX WHALQH YR]LOD TabQPpLQD SRNUHWDQMD YR]JLOCL

Za potrebe kartografskog prikaza definirane su dvije skupine podatagadfavaraju
krajnjim vrijednostima mjerenjanosivosti tla tijekom godine. Maksimalne izmjerene
vrijednostinosivostitaRGQRVH VH QD OMHWQL L MHVHQVNL SHULRG
SURYHGHQD PMHUHQMD RGQRVH VH dbje@oswdetiild Bdgavelr@ R VWL
MHGQRP SURODVNX YR]JLOD SUHNR WHUHQD .,9 2EJLURP Q
WOD L XGMHOD YODAQRVWL |D NDUWRJUDIVNL SULND] L RSV
WOD 3UYRWQR MHOLpUDWPX QBOVL\WjEENOSinaPV-a SULGUXAHQH V:
vrijednostinosivostitla dobiveneerenskin mjerenjmanareferentim dubirama(15cmili 30
cm) nosivosti tla, ovisno o tipu vozi{&M 5-430-00-1, 1994)
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3.3.1.3.2Klizanje vozilai ljepljivost tla

2VLP QRVLYRVWL WOD IDNWRUL NRML XWMHpX QD SURKRC
i ljepljivost tla (Priddy, 1995 Stevensi dr., 2016 Terrain Analysis 1990Q. Klizanje kao
SDUDPHWDU PRGHOD RGQRVL VH VDPR QD NRWKlzéni YR]LOD
QH XWMHpH QD Jxbrdgprapjamd dubok&ghprbdirangusjenica. @ poznavanje
PHKDQLPpNLK VYR MOWDYIMWADOMHSOMLYRVW WOD XWMHpH
mogugeneraliziratiodndasL]PHYy X XGMHOD YODaAQRVWL WOD L QMHJRYH
Stogasu klizanje i ljepljivost tla podijeljeni prema dubini vodnog lica na vistiuografiju
(ispod 120cm dubine) i nisku topografiju (izhad @2Zm dubine)(FM 5-430-00-1, 1994) U
VNXSLQX WDOD YLVRNH WRSRJUDILMH VSDGDMi svaOD WHL
hidromeliorirana tla. Karakterizira ih neprisutnost podzemmewmutar 120 cm dubine tokom
FLMHOH JRGLQH 7R VX SRGUXpMD QD SDGLQDPD L YU&EQLP
QHSURSXVQL VORMHYL WOD D(Daiged QrD2d0s. M iku@irRiBdhB L YUOF
S R G U XrpdWelLt&pbDgrafije tlalaze tlahidromorfnogreda7R VX SRGUXpMD GHSUHVL
terasa, donfidijelova SDGLQD L |DUDYQL 8 WLP SRGUXpMLPD SUHYO
RGYRGQMH WH YUOR OR&@H L LIQLPQR OR&@H GUHQLUDQRVW

Koeficijenti usporenja kretanja vozila uslijed klizanja i ljepljivosti tla referirani su prema

Daiglei dr. (2005) Interpretativni podacNOL]DYRVWL L OMHSOMLYRVWL WOL
neizrazite logike premdab. 9. Koeficijenti usporenja za klizanje i ljepljivost tla ovise o
kombinaciji dviju grupD pLPEHQLND 3UYD JUXSD VH RGQRVL QD UD]L
QD UHaLPX YOD&AHQMD WOD SD SURVWRU PRaAaHPR SRGLMHOI
VX XVNODYyHQL SUHPD KLGURSHGRGIRGANUXJIIR GODX & B Dp ISRIEMNC
odnosise naUSCS gruputaleMHU LQWHQ]JLWHW NOL]DQMD L OMHSOMLY
tla. RPELQDFLMRP GY D]MX spHtaBEohi Qspdidnja.
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Tab. 9. Koeficijenti usporenja vozila uslijed mokrog stanja tla

Kawasaki B-Force 750i E

y,0%(1,. 86325(1-% Land Rover Defender 110 BTR-50
(USCS grupa tlayOZILA BOV Patria Tenk M-84

Iveco Eurocargo ML 100 E21

Visoka topografija +KLIZANJE

(CL, MH/CH, CH) 0.9 1
Visoka topogafija +*LJEPLJIVOST ) ] ] ]
(CH - CLICH, MH/CH - CL) 0.7-0.8-0.9 0.7-0.8-0.9
Niska topografija tKLIZANJE aa.

(CH - CL/CH, MH/CH- CL) 0.5-0.6-0.7 1
Niska topogafija +*LJEPLJIVOST 0.5-0.6-0.7 0.5.0.6.0.7

(CH - CL/ICH, MH/CH - CL)

3314 +LGURORA&GANL IDNWRU

6YLP MHJHULPD ULEQMDFLPD L VWDOQLP YRGRWRFLPD |
prelazak vozila dodijeljen je faktor prohodnosti nula (0). Prohodnost vodotoka uvjetovana je
KRULIRQWDOQLP UD]J]PDNRP L]JPHYyX REDOD YRGRWRND L WHt
YRGHQD WLMHOD GHILQLUDQD VX NDR QHSURKRGQD ]D YR
vozila nisu uzimane u obzir. Potrebno je napomenuti da na nekim od proimataita (BOV
Patria, BTR50 i Tenk M SRVWRMH L]YHG EH Q ihaju@bdfibliskdisvejitjd. OD N R
i RPRIJXUDYDMX SORYLGEX

3.3.1.5.Vegetacijski faktor

33151.3URKRGQRVW axXxPD

%U]LQD L VPMHU NUHWDQMD YR]LOD SR UD]QLP WLSRYLPI
GXaLQRP YR]JLOD NOLUHQVRP L SRNUHWDpPNRP VQDJRP
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SULVXWQRauUX L PRUIRPHWULMRP SUHGVWDYOMpitahpDYQL R.
vegetacije.' HWHUPLQLUDMXuL IDNWRU PRELOQRVWL YR]JLOD XQ-.:
(Terrain Analysis199Q. Strukturiranje koeficijenata usporenja zahtijevalo je definiranje dviju
JUDQLPQLK YULMHGQRVWL 1HS WRK&RWSt@aRVE Wzindl (Rdeficijerlt M HQ W
NUHWDQMD aXPRP GHILQLUDQH VER]PDQRPDXOWQQIPMUBI ] ANORNVF
VWDEDOD YL&H QLMH IDNWRU |]D XVSRUDYDOQuippRen¥ R]LOD

navedeni su dab.10.

Tab. 10. Prikaz raspona razmaka stabala unutar koeficijenata usporenja (€1)

Kawasaki | Land Rover Iveco

B-Force Defender Ifagri\{a Eurocargo | BTR-50 -I{llerE]}lZ
750i E 110 ML 100 E21
Razmak stabala
(m) unutar 1.8-4.8 3-7.2 5.7-11.3 57-11 5-12.4 | 5-14.4
raspona

usporenja (0-1)

PremaTab.10. donja vrijednost razmaka stabala definirana je formulom:
~a LSTE—(; "HGQD@IAED

Rmin - minimalni prohodan razmak stabala za vazilo
ds tsrednji promjer debla na prsnoj visini
ro +minimalni radijus okretanja vozila

Minimalni razmak Bin  SUHGVWDYOMD PLQLPDOQL UD]JPDN L]JPHYyX
bi sevozilo moglokretatia XPRP 5DVSRUHG VWDEDOD GHILQLUDQ MH V
MHGLQLF | pi@érRaYidedalbérHrasporedu stabala u pros{shema trokutasukladno
Rybansky (2014 ODQHYDUVNH VSRVREQRVWL YR]JLOD RJUDQLDpPD
okretanja Ko QD pLMXvydl&iyeLddana srednja vrijednost srednjeg promjera
stabala na prsnoj visind§). 'UXJD JUDQLpPQD YULMHGQRVRNevdlJPDND V\
VWDEDOD QH SUHGVWDYOMDMR GRUKMPHQD DWH MEKWWLY HIUNRW R/W X
ALULQH-HREIQDBAED
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~.+3 L YUeee "HGQD®AED
Rmax £minimalni razmak stabala potrebanpmstizanje maksimalne brzine vozila,
4 +ALULQD YR]JLOD

YHWYHURBBWWANYWDEDOD WvaRila (sied XdeQlibgaraspdrégla stabala
SR MHGLQLFL SRYU4A4LQH GHILQLUDQ MH NDRdA®p®tigReDOQL S

maksimalm brzinom kretanja u terenskim uvjetima.

IDNRQ GHILQLUDQMD GYLMX NUDMQMLK YULMHGQRVWL SU
konstrukcija usporenja vozila pri razma/y WDEDOD XQXWDU UDVSRQD GRQM!
vrijednosti prohodasti. 8VSRUHQMH XQXWDU UDVSRQD NRHILFLMHQDV
alataFuzzy Membership SUL pHPX MH UDVSRGMHOD SULSDGQRVWL XC
funkcijom (SI. 58. S3URFHV REUDGH L SULSUHPH VORMD SURKRGQR

kroz vizualni programski jezilModel Builder(SI. 59.).

SlI. 58. Prikaz linearne funkcije usporenja Land Rover Defendera 110 u odnosu na

razmak stabala
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SL59 'HILQLUDQMH XVSRUHQMD YR]LOD X Qbtéieiztaate PVNH Y H
logike NRULAWHQMHP YL]XDOQRMo8dUBUddeD PV NRJ MH]LND

SULOLNRP XWYUyLYDQMD 739 X aXPVNRM YHJHWDFLML S|
vozilo Tenk84. Modelom je HILQLUDQR GD XNROLNWZzIS RendRArI L. PR JX
LIPHyX VWDEDOD WH GD XVOLMHG QHGRYROMQRJ UD]PDND
stabala(Ahlvin i Haley, 1992 Rybansky, 20200 6 XNODGQR VYRMRM QDPMHQ
RELOMHAMLPDVRYDNO QPPLEDYVSRVREQRVW UX&dHQMD VWDEDOC
visini (Tenk M84, 1988) Iteracijom opisanih scenarija, neprohodn & Xdt za Tenk M84

definranaMH RQD NRMD LPD UD]JPDN VWDEDDM@Dsrddd) GUMR\RNGHp ® L
prsnipUR P M Hdd 69 Enil

3.3.1.5.2Ostala vegetacija

Prilikom modeliranja usporenja vozila uslijed prisustva ostalih tipova vegetadje ni
NRU Ek &y¢aki@ metoe YHU MH SUL GHILQLUDQMX NRHILFLMHQWI
GRVDGDA&aQM L KDruy ipovDehefdigkdgs RNURYD QH pLQH ]QDpDMQF
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prolazak svih tipova vozilaS U L p HiRuXetakX/inogradi (BOV Patria, BFBO, Tenk M84)
L &L Xawadaki BForce 750i E(vidi Tab.11). VegetacijaQHUH RQHPRJXULWL SRNU
YHRIRAH

x vizualno RJUDQLFRYDPDL SULOLNRP RGD Hbahp (GH@MHQH S
YRUQMDFLY LMRNIFHRUDQLPQH NXOWXUH

X RJUDQLpPHYDAMALXSOLMHG PDQHYULUDQMD L]PHYX ELOM
YRUQMDFL

X SRNULYDWL HYHQWXDOQH QHUDYQLQH QD WOX XVOLM
NYDOLWHWH YR4&QMH OLYDGH L RUDQLpPQH NXOWXUH

2UDQLPQH NXOWXUH VX \#e@dijske geiditgndstoEgrdhiR ¢brad®
i pripreme tla.Koeficijenti usporenja za b D Q L p Q HgripKadiauXulba razdobljakoji
odgovaraju stanju vegetacije i tla u periodiei@a SUROMH UH larnMisjeing kajt HV H Q
se siju potkraj zimeL X SUROMHUH GRGLMHO Ms$pQéenjaVX pefibdiiL. NRHI
]JLPD SUROMHUH JERJ SULSUHPQLK UDGRYD VDGQMH SULMH
dodatno su raspodijeljene niske (maksimalni rast dd..5 m visine)i visoke(preko 1.5 m
visine) 9LVRNLP NXOWXUDPD GRGDQL VX YHUL NRKkbjenpr MHQWL
kod kukuruzaGRVHax L GR PHWUD .UXPSLUsokMtkuliEalzbddQ X ND
VSHFLILPpQRJ QD)pNQ b NPt ifgdoreLhvnirika tlasine 2030 cm stoga
PRJX QDUXA&DY DAvamikuYYDROALQWRABW R]LPLK NXOWXUD QLMH UDYVF
vegetacijskim razdobljimaRazlog tome jelud period rastaWLK MHGQRJIJRGEWRMLK N
podrazumijeva duge periode izostanka poljoprivigdniDNW LY QR V W LPr@srmiHP OML &
raspored i dodijeljene kategorije po kudaravidljivi su naSl. 54.

Od ostale vegetacijginogradi su definirani kao nepronodhb RGUHYHQH WdbSRYH YR
11 9LQRJUDGL SUHGVWDYOMDMX QDM]QDpDMQLMX ]DSUHN
VYRMD LQIUD V WNMiktayGétdRpRE hteligeHEN T2, Terrain Analysis1990.
1D SURVWRUX LVWUDALYDQMD N X Qd¢/2.5(rhetr®@ZmakakQjid UD G L VI
VX SRVWDYOMHQL PHWDOQL LOL EHWRQVNL VWXSRYL NUR]
vinograd voziloraLUH RG VDPLK UHGRYD VDGQMH WUHEDOR EL UXa
SUREOHP pLQH PHWDOQH aLFH X UHGRYLPD SRVWDYOMHQH
X NRWDpH LOL JXVMHQLFH ]IDXVWDYLOH L RQHVSRVRELOH Y
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Kao neprohodnavegeta®j) GHILQLUDQH VX L aLYjuadkbhwasakiBRo® R 1D YR
L ( -HGLQR RYLP WLSRP YR]LOD Q3sWRLUBDNOR. ® RHXKNR MHJ R
MHU YR]Dp VMHGL QD YR]JLOX EH] |IDAWLWH RG YDQMVNLK X\

Tab. 11. Koeficijenti usporenja prema tipu biljnog pokrova i vegetacijskom razdoblju

00 (1, |'gyeai e roe | sov | e | etk | Ten
USPORENJA 7501 E 110 Patria ML 100 E21 50 M-84
Grmlje 0.2 0.5 0.8 0.3 0.9 0.9
_ 0.85 0.85 0.85 0.7 0.95 0.95
Livada
lieto/jesen 1 1 1 1 1 1
0.9 0.9 0.9 0.8 1 1
Oranica - ozime
kulture
(ljeto/jesen) 0.9 0.9 0.9 0.8 1 1
0.75 0.3 0.75 0.3 0.9 0.9
Oranica - jare
0.9 0.6 0.9 0.6 1 1
0.75 0.3 0.75 0.3 0.9 0.9
Oranica - jare
visoke kulture
(ljeto/jesen) 0.25 0.2 0.6 0.5 0.75 0.75
Vinograd 0.5 0.3 0 0.2 0 0
9RUQMDN
VWDEODAL 0.8 0.5 0.5 0.2 0.8 0.8
9RUQMDN
grmolike biljke 0.9 0.8 1 0.8 1 1
aLYLFD 0 0.25 0.5 0.25 0.9 0.9
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3.3.1.6.Antropogeni faktor

SvipYUVWR DQUYWHHRFIRIHQL REMHNWL NRML VYRMRP PRUIRO
volumen) RIJIUDQLpPpDY DM X d&fiRifdrid BlMkaoy reptobddd SRGUXpMH *UREOM
LIX]HWDN RG RYRJ SUDYLOD DOL VX L] PRUDOQR HWLpPpNLK
(Tab.12).

Tab.12 .RHILFLMHQWL XVSRUHQMD DQWURSRJHQLK RE
our | imeroer T goy [ e Tore | e
USPORENJA 750i E 110 Patria ML 100 E21 50 M -84

Objekti (bazen, el.
stupac, groblje,

silos, trafostanica,
zgrada) 0 0 0 0 0 0

Naselje- urbano
SRGUXpMH

Naselje- ruralno
SRGUXpMH

Proizvodno
SRGUXpMH
6PHWOLAaWH

RGODJDOL
otpada)

0.5 0.25 0.5 0.25 0.6 0.6

0.2 0.5 0.75 0.5 0.85 | 0.85

0.25 0.25 0.5 0.25 0.5 0.5

0.1 0.1 0.5 0.1 0.75 | 0.75

Prometnica (cesta
L AHOMH]QL 1 1 1 1 1 1

J)DNWRUL XVSRUHQMD GRGLMHOMHQL VX L aLULP VWDPEHC
LIPHY X VWD P E HRyb&sRENBNDOQWNWDON DU QDVHOMHQLK SRGUXpMD
L XUEDQD SRGUXpMD 8UEDQLP SRGUXpMLPD RGQRVQR JUD
X SRGUXpMX LVWUDALYDQMD G R GhaMerh@jMgrspitnih\vokjekaf@a HILFL M
unutar naselja. U urbal® SRGUXpMX SRNUHW YR]JLOD PRJX RJUDQLDpI
klupe, spomenici, parkirana vozila, rubnjaci prometnica, kanalizacijski kanali, javna rasvjeta,
GUYRUHGL L GU 6HRVNLP QDVHOMLPD GRGLMHOMHQL VX PD
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REMHNDWD L VDGUabDMD 6HRVND QDVHOMD RYRJ NUDMD W
GRPDULQVWBXDOQRPGYR @ UNH MDYQX UDVYMHWX SRPRUQH

SURPHWQLFDPD X NRMH VX XNOMXpHQH VYH DVIDOWLU
NDWHJRULMD WERGIOWHIRHBDME NRHILFLMHQ pohédhd RUH QM|
SRGUXpMD PDNVLPDOQH PRJXuUH EUJLQH NUHWDQMD YR]LOD

3.3.2.Analiza usporenj&ozila

=D Y U a délinitdhfa pripadnostkupu, svakoglSRMH G L Q R Juglijedil& je {DLYNWDA Q D
prostorna analiza u kojojus SULSDGDMX UL penP XKH® Hy X RAGRIRINDO M
VWUXNWXULUDQLK UDVWHUVNLK VERWMOI¥ (MoffhaéniQ DOL]L N
2013 Kourdian, 2009 Rybansky i dr., 2015Talhofer i dr., 2015 \NRMLP VH L]JUDpPpXQ
sveukupno usporenje vozilaHG QD GRAED

" L>r” UrZ-0Ur80rZUrceUrf; Er—20, «4; -HGQD@R&RED

x (J tFaktor nagilterena

x (L) DNWRU KUDSDYRVWL SRYUAaLQH
x ( PxFaktor tla

X (Dt++LGURORANL IDNWRU

X ( RxVegetacijski faktor

X (= Antropogenifaktor

X (L £Prometna infrastruktura

X 8 o & tMaksimalna brzina kretanja vozila (40 km/h)

Unutar alatdFuzzy OverlayV YL pLPEHQLFL XQXWDU R.ESDHoddenUDGH -H
X P Hy X RKERWRMAMEH Broducfunkciju. Fuzzy ProductMH PXOWLSOLFLUDMXUL
IXQNFLMD RGQRV@RVINR QX pQQ@XpPBWX SUHNORSD SUHGVW!
NRHILFLMHQDWD XVSRUHQMD 8 V Radter GaldiuldtBddti@nyeDshojXx L]UD p
(L NRHILFLMHQWD 60RM ASURPHWQLFD3 MH GRGDQ QHRY
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LIUDpXQRPLNDINRVSRVWDYLOL WRSRORANL RGQRVL LVWRYM
JHPOMLAWX =DYU&GaQR X VNORSX LVWRJ L]JUDpPXQD VYHXN
pretpostavljenom maksimalnom brzinom kretanja vozila od 40 kBwhgi autori koriste

U D ] Oméksiwathe brzine u rasponu od 40 km/h do 90 km/h. Maksimalna bnatenja

razlikuje se od vozilado vozla RYLVL R WLSX YR]JLOD NRWODBdngsRo YR]JLOR
WHKQLpPpNLP VSHFLILPQRVWLPD L]YHGEHe BM@EOIRENMS QRI SF
pogonskogmotora. U ovom modelu je upotrijebljenaelativno niska maksimalna brzina
NUHWDQMD YR]JLOD pLPH MH LVWDNQXW VISIXahQEREQL DVSH
SURYHGHQH X YL]XDOQRR&H RUlteRH.BONRP VXpHOMX
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SI.60. Programskitie N ]JDYU4QH DQDOL]H XVSRUHQMD YR]JLOD X YL
jeziku Model Builder SULPMHU L]JUDpXQD ]D YR]JLOR /DQG:5RYHU 'H
JLPD S URM@AMrb)i H
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4. 5H]XOWDWL LVWUDALYDQMD

4.1.Faktor nagiba reljefa

Prohodnostvjetovanureljefom PRaHP R RS LV D Wrul@tprdstdreRarializé)na
sloju nagiba reljefa prikazamiu Tab.13 1DJLEL UHOMHID UDapODQMHQL \
vrijednostima mobilnostvozila i dominantrh P R U | RiOpiRo@dsil 3 R G U ¥ pddvinithantno
UDYQLpDUVNL NUDM NRML V EODJR QDIREWAIFPMBD GXQYNDMDL
navedenom (ovisno o vrsti vozila) ovi prostoredstavljaju minimalndRr J U D @ imphbHr@$ii
vozila. U sO X p D M XXawkspki@®@Eorce 750 4x4taj prostor(do 7° nagiba)l DKY D U D
XNXSQH SRYUa&L @HgdwNdhBgd reipf@WN R HBJUDQLpDYD QD Yt
GLMHOX SRYUaLQMHPNHRDMBDYREXKW BSRYUALQH GR f QDJLED
]IDSRpPpLQMX QD QDJQIRWKRP(OWsSHAUOH/QzN RfEXKY D D2 PP dby X
22.2 S RY U @dkQ kagnuti tererf12°>- 32°) koji ]|D Y H UL Q XredsaMjailkrajnje
savladive nagibe prohodngs DULUD I$5PoHEI%S XNXSQH SRYUALQH 9UOR |
(32°- 55°), odnosno neprohodan teren (osim od 45Kaaasaki BForce 750 4x4i Land
Rover Defender 1)zauzima samo od7% do 0.2% GRN VWUPDFD f LPD X \

zanemarivom iznosu.

PremasSl. 61. na primjeru vozildveco Eurocargo ML 100 E21 4x4dljiv je i prostorni
SROREDIMY QLK UHOMHIQLK SUHSUHND SURKRGQRVWL YR]L
NRHILFLMHQW b L Q Hu ®GdRt@kknikh dijeldviniasQuiskirs BoBnia@aDzapadnih
dijelova SREURVLP ]DSDGQLK GLMHORYD SREUYyD SURKRGQRV\
XPMHWQL NDQDOL VUHGLaAaQMHJ L LVWRPQRJ GLMHOD OHVQ'
RGVMHFL JXVWH PUHaAH XPMHWQLK YRGRWRND RQHPRJXUDY
VYLK YR]JLOD D QH VDPR WHANRJ NDPLRQD NRML MH SULND
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Tab. 13. Razdioba rezultata sloja Faktor nagib reljefa (fr)

| 3Ry U4 Ydio(®) | 3RYUA| Udio(%) | 3RYUA&| Udio (%)
| b ] SREG T | SRV e | SRV

<2 207.98 | 53.12 207.98 53.11 201.26 51.39
< ghedefl 281.89 71.99 278.50 71.11 275.48 70.34
<7 316.02 | 80.71 312.61 79.82 309.57 79.05
<12 | 368.35 | 94.08 365.57 93.34 363.09 92.71
<30 | 390.59 | 99.76 390.27 99.65 389.84 99.54
<319 | 390.77 | 99.80 390.49 99.71 390.12 99.61
<32 | 390.90 | 99.83 390.68 99.76 390.36 99.67
<3% | 391.18 | 99.91 391.07 99.86 390.86 99.80
<38 | 391.26 | 99.95 391.31 99.92 391.17 99.88
<430 | 391.34 | 99.99 391.54 99.98 391.50 99.97
<55 | 391.49 | 100.00 391.62 100.00 391.61 99.99

<76 | 391.63 | 100.00 391.63 100.00 391.63 100.00

* 391.63 | 100.00 391.63 100.00 391.63 100.00

aKawasaki BForce 750x4i
bLand Rover Defender 110
¢BOV Patria
dlveco Eurocargo ML 100 E24x4
*BTR-50
"TenkM-84
2G XNXSQH SRYUALQH L]X]JHWH VX YRGHQH SRYU&LQH
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Sl. 61. Koeficijenti usporenja Faktora nagiba reljefa za vozilolveco Eurocargo ML 100
E214x4

4.2.Faktor rapavost SRYUAaLQH

+UDSDYRVW SRY Uaale@kazndol KdpoNWeR Wz R3pdrava zbog neravnina
podloge po kojoj se vozilo treba kretaR YLP IDNWRURP VX REXKYDUHQL SU
vodotoci, obale stalnih vodotoka i jezera, te nagpi 62). =DMHGQLPNR RELOMHE
pLPEHQLND MH OLQLMVND YHULQRP SUDYROLQLMVND L]
RJUDQLpPDYDMX uRdike Wil vh EYLIRR L®NDRPLW QD VPMHU SUXabDQMD
usporedno sa smjerom plD QMR BPBLP NRG SRYUHPHQLK YRGRWRND QH |

vozila.

1D SRGUXpPpMX VH QDOD]L XNXSQR hNM SFEVRIIHFBHMLK WRNF
RWSDGD QD XPMHWQR SURX RSOUHX [GMH @HAMIDH NDQD DAL L
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Njjhova QDMYHUD NRQFHQWUDFLMD SULVXWQD MH QD UDYQLpCL
QHNDGDAQMHJ SRSODYQRJ SRGUXpMDUNQD¥QLUNME N8 L%RN
SROMRSULYUHGQH SDUFHOH WH VH X YHULQLpQWIDKFRY L& I
NRPELQDFLML VD aLYLpQMDFLPD VWYDUDMX SUDYROLQLMV|
S RY U aL QjelpogeaaRaHtltivicanih SRYURUIQDQLPpHQD QD PDQkiph EURM |
PRVWQLK SULMHOD]D NRML RPRJiKa.staiMevremem oHoe® Q SUR:
SREBU$UROD]H SULUR G Q Rtexvodid$d b QLR WBERRRALIXD éhbipliostD M X
vozila.

Obale stalnih vodotoka NP RG NRMLK Y HalL QXaipRy&2hica, 2 pkaleF
jezera QDMYHUOD %RURIiYribitNakh (4REWD QN SUHGVWDYOMDMX ]JQDpDp
JHRJUDIVNL pLPEHQLN SURKRGQRVWL XNXSQRJ SRGUXpMD 1

1D SRGUXpMX VH1IQDOD LJJIXNDXYEHQREMYDRY¥HSIDDJUDYHQLK QDV
VH X SRGUXpMLPD X] KXxX2Wd FeldaL¥¥exalhi kdjall L M H N X

SI.62. Objekti R E X K'Y Baktsr@rh prohodnosti +tK UDSDYRVWISRYU&LQH
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4 .3.Faktortla

4.3.1.Analiza uzoraka tla prema USCS

2VQRYQD SUHWSRVWDYND SULMH SURYHGEH WHUHQVNLK
XYLGMHWL PRIJXUQRVW LVNRUDBKRpEMDUISMAKISHIKAIO BVENLK SRG
izrade karte mobilnosti vozila. Prema rezultatima laboratorijske i prestoralize izZl'ab.14.
MH YLGOMLYR GD QH SRVWRML MDVQD YH]D L]PHYyX GYLMH N
UH]XOWDVED DL R B YX(A) Ldhre YORLI/HN H S O ([@TN) WRRAHARi Répdklapanja
PRJX VH WUDALWL X PDORP EUR M&oOJRANIRN K KW HUHROIHNRRW \
+HaAaWHU.D

Tab. 14. Matrica uzoraka (50) preuzetih s istovjetnih lokacija klasificiranih prema
USDA teksturnoj klasifikaciji (izvor: OPK) i USCS grupi tla (laboratorijski rezultati)

,JYRU +HaWHUD

USDA teksturna grupa (broj i distribucija uzoraki
prema USCS)
G PrG PrGil Prl
USCSgrupa tla (Glina) 3ubDaN BUDA&N 3UDAN
gina) | JOLQD L| LORYE
CL (Glina QLVNH SODVW 1 (50%) - 10 (72%) | 29 (91%)
CH@GInaYLVRNH SQODV - 1 (50%) 2 (14%) 3 (9%)
CL/CH (Glina niskdvisoke
SODVWLpPpQRVW - - 2 (14%) -
MH/CH (PrahYLVRNH SO
GlinaYLVRNH SQ| - 1 (50%) - -
MH(3UDK YLVRNH Sq 1 (50%) ) ) ]

=RUQLML SULND] UH]XOWDWD DQDOL]H YLGOMLY MH NDGD
klasifikacija SI. 63. 1 Sl. 64.). NaSlI. 63. je vidljivo da segline QLVNH SOE@MWIlfeEQ RV W L
YLVRNH S CHY preima QBOBNEdifikaciji rasprostiru preko tri USDA teksturne klase
tla. S drugepakstrane n&l.64. MH YLGOMLYR GD VX VYL UH]XOWDWL 86&
dvije grupe tala k@ spadaju u sitnozrnata tla
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Sl. 63. Distribucija USCS uzoraka nakon prostorne anaize prema USDA teksturnom
trokutu

Izvor: + H a W2a200D

Sl. 64. Distribucija rezultata prostorne analize USDA uzorakanaGLMDJUDPX SODVWLDp
Izvor: + Ha W2a20D
117



PremaGLMDJUDPX $/@ ta\sianofmenBRe¢Mie. Samo je jedan uzorak iznimia
prah YLVRNH S OMN) \Wdji jeQuré! Batitske crnice tamfigleja (vidi Tab. 14.). Uz
navedenu iznimkuPRaHPR UHUL GWLX]QHPQRWMHGQROLPQL RGQR)

grupe anorganskih glina.

8VOLMHG XRpHQLK QHSRNODSDQMD GYLMX NODVLILNDFLM
XJ]RUDND SUHNR SHGRK B addultitind iredtoghk Fabalize prikazane preko
diMDJUDPD SODSIWL PRRVWWR $DGMHWL RGUHsugiReHniske DYLOQF
S O D VWCLY eaBtplémhe navim SHGRORANLK MHGLQLFD WH GD VX UH]}
VYLK SHGROR asih kod$ HG RQéhabblLgdjesu amfigleji SUHY O D @DIY DM X (i
+HaAWHU.D

SI.L.65 'LMDJUDPL SODVWLPpQRVWL XJ]RUDND WOD SUHPD 86&

jedinicama

Izvor: + Ha wW2a20D
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Prostorna analiza uzoraka koji se nalaze na aluvijalnim naslagama i amfiglejnim tlima:
amfiglej, amfiglej £hipoglej, amfiglej ritska crnica, i ritska crnicac DPILJOHM XSXuUXMH
QDMYHUH UDVLSDQMH UH]XOWDWD SUH Bdlup§eéh&so gNramay/ LILND F
QLVNH so@MWlIraR&KRMWERNH S qCHy WWpPIQRY WHPHOMX SRGDWDI
NDUWH QLMH PRJXiUH MDVQR GHILQLUDWL JUXSX WOD SUHP|I
DQDOL]RP XWYUVyHQR M Hyr@ibanfRixovaka bbizir@Ura Xror@$rRigrsiska
RELOMHaAMD PDWLpPpQRJ PDWHUISM@OD=DBNMG QP @GLOMQRP S
LVWUDALYDQMIRERVPIL RIGUDRAVBXHISMD VHGLPHQDWD IOXYLMDOQC
VMHYHURLVWRPpQLP GLMHORYLPD GRPLQLUD SURFHVL DNXP
GLMHOD yHVWLFH WOD X] YRGRWRNH QD ]DSDGQRP GLMHO
KaznLFH L SRWRN %YUH]J]QLFD PMH&DYLQD VX SRULMHNOD OLR
QDVWDOD WUDQVSRUWRP L WDORAaHQMH Pprp&d#jugliddamaD OD RY
YLVRNH SQ@HY Wb YRVQ\DLVDPRM JUD Q L FazdVejehpudefaM2zrok X ]RUND
tome MH XWYUVHQR SULVXVWYR LOLWD QD ]DSDGX ]JERJ SRMI
RPMHUD NDOFLWD L JOLQH GH]JLQWHJUDFLMRP WDNYLK QEC

transportirana prema jugoistoku (Kbj@i -DPLp L U E

2VWDOD DOXYLMDOQD WOD VMHYHUQRJ L LVWRpPQRJ GLMI
imaju lesnu podlogu s prisustvom kaolinitskih glina koje odgovaraju genskom tipu
SOHLVWRFHQVNLK L KRORiFd QI986h)KSw BlviRiha QD DAVE DJQ IED
supstratom tog razdoblja nastanka pripadgijuamaniske S O D V WClp Q- RWaW\LH U.D

SI.L66. 'LMDJUDP SODVWLPpQRVWL WOD X]RUDND WOD SUHPD 8¢

Izvor: + Haw2a20D
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Od ostalih rezultata analiza/(D GU aD M R U p@aQitet\ khpadidérza odu, kapacitet
]D JUDN VSHFLILpQD WHALQD YROXPHQD L VSHFQRK,pQD WH
jedino podaci zay DGUAaDM RUYBQVRMSONWQL ]D pLWDYR SRGUXpMt
XVWYUYHQD NR Udie@ N BIGMUE D YP R § i ¢adNprertd YW BASIklasifikaciji
+HdAWHUDe seVDGUADM R U QMQN R &HHWKY Bl siriluRnddeIManija i
predikcije tipova tla prema USG&asifikaciji (Gambill idr., 2016)

4.3.2.Prohodnostla

1IDNRQ SURYHGH Q H jp péidiharrka@®grehQdvidsttla za vozil&l( 67.).
.DUWD MH QDpLQMHQD V FLOMHP GRELYDQMB, t&&lj@ghQLWH V
koje su planirane daljnja terenska mjerenja i analize. Preliminarna karta prohodnosti tla
Q D p LaQevprdrga rezultatim®efense Mapping Agency Hydrographic/Topographic Center
(1982)(vidi Tab.3.). Sukladno provedenoj analizEROLJRQLPD SHGROR&ALK MHG
VX SULSBGBMMig#h@Q3tdINT |D SULSDGDMXUH J&.X6B% prikefug6 WDOD
VWDQMH SURKRGQRVWL WOD X WU L vUDiQ &y WHIORV DH QDO DB Q
(b) i mokro (¢).,] NDUWH MH YLGOMLYR GD X VYD WUL ViggkeQMD YO
SODVWL&ORYPWDMX QDMYLAH Y UWd MHRGQRYIMJIINa@&Ws0KRER V W L
SODVWCH)@REXKWY DODDXMXMH VUHGLAQMHJI L MXaQmhhizZzda MHOD S
koja u podlozi ima pleistocenske barske sedimen@UOR VOLPpQD VYRMVWYD SUF
SRGUXpPpMH Q DitdWeXcirce) W RNXKYHQR PMHEDYRIRR S JOH@DRp QR V
prahaYLVRNH SV \Q&tdiQQREWXKpMD SURINUMaQHYNH SO@MWLPQRVYV
LPDMX QDMQLAH YULMHGQRVWL QR VEr&drj® Wijednwsh mpskostiy D W U L
WOD X RGQRVX QD XNXSQR SRGU X pivahta ilsitoRerSimaquzdrakM H ] D K
WOD QD JUDQLRLYNH BOCHWIRQYRVRNH S CHY)WapIGRV W L
(d MH XYHUDQL SU brije prikbuje \prirnijgéhiemnd Lkaijtografsku metodeizrazite
logike. . RULAWHQMHP P HW R GniterpetiranhjeDirirodl Bl fla) BdhasNdnjegove
SUHNODSDMXuUH L QHtipawmalad JUDQLFH L]PHYVX

120



Sl.67.Karta SURKRGQRVWL WOD X UD]JOLpPpLWLP XYMHWLPD YOI

neizrazite logike

4.3.2.1 . Konusni indekdla

Rezultat mjerenja KI(SI. 68) ELW U0H L Q WbporgyU N Biyibprhasrednjim
vrijednostimapetodnevrii mjerenja X UD]JOLPpLWLP JR GdkarQ Ro0L® gGd& L P D
8QXWDU JdkalXaVOM WikeBpketdcig ndzultata po lokacijamioje su razdvojene na
osnovu USCS grupe tla, odnosno ovisno o tomesladipodlozigline QLVNH SO@MWLPQRYV
iligine YLVRNH SGCHY.WLPpQRVWL
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Uvidom uSl. 68. i usporedbom rezultata dvaju petodnevnih mjerenjaj&kdam zimskog
perioch!’ razvidna je razlika u iznosima Kl krajem zimskog peri@@& Y H O MLDR &X)M N D
SRPHWNRP ]LP\M6R:20DFOSIHCR GIRPHWNRP L P VN RUOSHESRGE D
LIQRVL ., QD VYLP ORNDFLMDPD XpALWULIMHD H DX LONIH XXHV]PQ B
glinama QLVNH S O @W)\Wytjp GkkkRéW KI nastupaju pri dubinama od 20 do 40 cm.
S8MHGQDpPHQH YULMHGQRVWL ., W bMauNiglRm] predjeiniagligsH UL R G D
YLVRNH S ODN)WKidpe@hR2makbg perioda nvre promjene Klimale su blagu
tendenciju rasta, dok ssamjetneamplitudle GQHYQLK PMHUHQMD ]DELOMHA&HQH
AN32 3RpHWNRP JLPVNRJ SH ltud®RnBDbiE @ahh)étQeb XKPR.G 0 ROFALIEQ M H
rezultatetijekom zimskog perioda vidljivge da su

x naglinamaQLVNH SO@MWDEQ @ Wiifiatiski IminimumKl na ANULWLpPpQLP?3
dubinamalaod 15cm (lokacije AE3 A F,3A HAGAIM&30 cmdubine(lokacije: AH 3
A K3A|, 3

X naglinamaY LVRNH S QCHY WOLBIQORMWANAHESE minimumi Kna ANULWLpPQLPS3
dubinama tla od 15 cm (lokacijy3i AN3 L FP GXELQH3ORNDFLMD

8N XS QR JQthkiob Mi2é (petodnevna mjerenja tijekor U R GMBDEDL. OMHAHQH V
QDMQL&H UD]JLQH ., WRBHNRP GDMHOHQR 8 MW HQMD LVWLpH
X UD]GR E O M Xrakijjri¥ gbnjakada je Kl na gotovo svilokacijamaELR QDMQLAL Q
Q D M YtbinRdd 80 cm.3RpHWNR P SSWIRIOH\QHIHDP GQHYQRJ KR@GD L DPS
su QD ORNDFLMDPIE AGH ADHPM QLM KI, Hak R hadH@3tdlih lokacija
mjerenja bila poglavito uniformna UHGLQRP, SURDOH/HNMIBP GQHY QM) KRGD
]JDELOMHAHQH VX QDMYHUH UD]JOLNH X GQHY QL PDhevhEX OW D W L
DPSOLWXGH SULOLNRP PMHUHQMD PRAHPR SULSLVDWL SRUF
SRVWRMH NR Qaldpljé @ Mha XeprbipdspiX proslojcima mogii G XHHEUADYDQMH
YODAQRVWL L SERXPEUQOVINHLYBBIKOWDWH QD JRGLAQMRM UL

SUROMHUD SRVWLJIJQXWH PLQUNWLONLH QVLPLE M BGNGEIREMPLD . Q 0D D
lokaciiamaQD NRMLPD QLMH ]D E tijekehizArkeQodPds@ad- PDO QL .,

x naglinamaQLVNH SO@MWLEQRMMEHRIOWDWVNL PLQLPXPL ., QI
GXELQDPD WOD RG FP ORNDFLMH AD?®* AK?®* L AL® L C
AFs AG: L AM:

1 Dnevni rezultati mjerenj&rilog 2 Y H QM DR &IX NPhldy 8 (16. +20. prosinca).
18 Dnevni rezultati mjerenj®rilog 3. (11. + R & X NPhldg 4. 30. travna 4. svibnja).
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X na glinama YLVRNH S O@N)WDEQ DWW leeAu@dtskiVdinimumi Kl na
ANULWLPpQLP® GXELQDPD WOD RG FP ORNDFLMH Al3 L
L ANS3

Uvidom uSI.68. L VW L [aksivathePvrijednosf PMHUHQMD ]DE LIgthfHNaHQH WL M
svim lokacijamg8) glina QLVNH SODMW LYWaRMIVYULMHGQRVWL -, GRVWL
DN FP GXEleQrijednddl a®lokacijama(4) pod glinamaYLVRNH SOOMWLpPQRYV
] D E Le@eMiHridokacijD P D3 (fad40-ak FP GXELQH 20-aAddedulgia) Na ostale
GYLMH ORNDFLMHeARRPB@®EOL]ELRUGAQLP YULMHGQRVWLPD
mjerenje do 80 cm dubinerijednosti Kl nisu dosegle 5 MPRazlike u vrijednostima dnevnih
mjerenjaWUHED SULS alikp\MLY B ER/HR@la¥¢ifma konusa kramikro pukotine

u tlu tjekommijerenja

Tijekom dva petodneva mjerenja provedeh krajemjesent! [ DELOMHAHQL VX YLVRI
Kl.KodglinaQLVNH SODMWYpQRNWL]QRVL RpLWDYDQL VX YHUO SU
DN FP ORNDFLMH AD3 AES3, tijakein MHAKRA QL. JRELL GOMHAMIQH V X
vrijednosti P R J X (RHJL W D QaMDMPa3i to nasvih ORNDFLMD =D UD]JOLNX R
YULMHGQRVWL RpLWDQMD ., RpLWDYDQH VX QD QHaAWR YHUul
provedenih na lokacijama pokrivemiglinamaYLVRNH SOBYWQRYRWAOL MHGQR
5HIXOWDWL ]J]DELOMHAHQL @ D 0D FONRINAD @hDdatindAbef 25 cf N 3
korespondiraju rezultatiamjerenjaprovedenimWLMHNRP JLPH L SUROMHUD ,]X]l
AO3 QD NRMRKWDXWL NR@Q3YLQMRYGROR FYLiMithekegprofila tla
7LMHNRP MHVHQVNRJ SHULRGD ]J]DELOMHAHQ MH QHSUDYL
]QDpDMQLMH DPSOLWKXWBGNH. SQE@MW L RQ@RDW L

'3 LPD RJUDQLpHQMH YUEGQH YULMHGQRVWL PMHUHQNMPIGRDQMBIP S|
vrijednosti od 5 MPa mjerenje je zaustavljeno naigostoj dubini, a daljnjim dubinama tto 80 cnpridodana
je vrijednostod 5 MPa.

20 Dnevni rezultati mjerenj®rilog 5. (26. +30. kolovozg.

21 Dnevni rezultati mjerenj®rilog 6. (15. +19. studenoyi Prilog 7. (25. +29. studenoy
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S.Le8 6UHGQMH YULMHGQRVWL GQHYQLK PMHUHQMD SURGLL
(vidi SI.38.1 Sl. 39.) u odabranim periodima u 2019. godini
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43.22.90DaQRVW WOD

KaoL NRG LQWHUSUHWDFLMH UH]XOWDWD PMHUHQMD ., ¢
YODAQRVWL WOD ELWVISRUBRHRHUAYUMUP Q@ RELPD 1DNRQ
tieckomJRGLAQMHJ GRED XV OLWVHIXIOWD WD LSRVE RS D AMMIFRM Dl R
prema dvjema grupamalda (glinama QLVNH SO @YW glip@RWYWVYRNH SODVWLpPC
(CH)). Prilikom opisarezultatal RN XVLUDQRVW UH ELWE GXEMGWHQEFRD A

cm) nosivosti tla.

=D MH G Q L p Ngetord=skitlivbinskM profila svih lokacija tijekom cijele godine (osim
OMHWL MH GD YULMHGQRVWL Y Ghgasbsgmnt tirBeRilihleM & RP G X E
grafovima EODJR @D ¢eRe(81®9.).

Razdobljekasnezime YHOMDpD RELOMHALOH VX QLA&H YULMHGQ
(prosinac). U dnevnom hofuY ODAQRV WL W O DraRilndsK, ddk Eu i Mdiedikig H
O R N D F L M DAekdirkasne zimamplitude na istim dubinama mjerenja iznosile i do
10 %. Tijekom prosincaX Q X WDU SHWRGQHYQLK PMHUHQMD WDNRYHU
(oko 10%) na nekm ORNDFLMDPD AF3 Ldékacle makatuviju 886 +40 %
YODAQRVWL X RGQRVQX%Q4350 MOH XRWIWIL QHPDOH VX YLA|
YODAQRYQWWWODIRGLQH RSUHQLWR ]JLPL QLVX JDELOMHAHC
NayLdH YULMHGQRVWL YODAQRVWL WOD QD JRGLAQMRM UD
QHNROLNR ORNDFLMD AD3 AEID GARBNDSUML ARG® GXELQIFP G|

Mjerenjima provedenim ISU R OINDHELMD MHAHQH VX QDMY UdkkvibB]LQH YO
how® QD PMHUHQLP ORNDFLMDPD QLVX XRpHQH SUDYLOQR
UD]J]OLNDPD LVWLPX VH MHGLQR ORNDFLMH AG3 AH3 L AL
SRGUXEWLPDQDYHGHQLK PDNVLPDOQLK YULMWHKGI@EY D M HAIHN
maksimumi na svim ostalim lokacijami&ada se sumiraju rezultati svih petodnevnih srednjih
vrijednosti rezultata mjerenja, u razdoblju od 8@vnjado 4.svibnja ][ DELOMHAHQH VX QL
UD]JLQH Y O DRINRWWD WD YULMHEQRYV SVULL YNOWDLAVIRMWMN. P G X E L (
X]YLEBHDQNRVLP ORNDFLMH AG3 Rol40W D@RNVXDVBOXPHMXPD L]F
% i 44%.

22 Dnevni rezultati mjerenj®rilog 9. (25. Y H O MID R Bl X)MRtiDg 15. (16. +20. prosinca.
23 Dnevni rezultati mjerenj®rilog 10. (11. #15. R & X)MMiDg 11 (30. travnja +4. svibnjg.
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Lietit VX ]JDELOMHAHQH PLQLPDOQH SURVMHPHQH YULMHGQ]
OHVQRP SRNUL YR YR XNVHIGHRWM L V X Wik21N KHEWIBIOHD LY]@ B § R R
X WOX 1D ORNDFLMDPD XQXWDU DOXYLMD L]JPMHUHQH YULN
21%i29 XGMHOD YODAQRVWL X WOX 5D]O L ¥iezotaysu hiskiH G Q RV W
XGMHOD YODAQRVWL WOD L QDLODVND QD PLNUR SXNRWLQH

, JPMHUHQH YULMHGQRVWL j¢sem&Q8MWLX VQQ BHWR. G HRNQR.K JIDE
SUROMHUH L JLPL 9HUH UD]JOLNH XtnReGQrae3nododIs@oRO M HUH L
-32%), GRN QD DOXYLMDOQLP SRGUXpMLPD (3200-MHEG.QRVWL QI
RGQRVX QD GUXJD JRGLAQMD GRED WLMHNRP MHVHQL XRD
dubinskom profilu na lesnoj podloziDN GXELQDPD RG FP L FP XGMHOL Y
5% 15 X RGQRVX QD SO-UlBcEB)XHIAQKMPRVL XGMHOBA WHILFQRV W
GXELQDPD UH]XOWDW \ikloy QubiasRdg Jordfildé dijekob Qevaluslijed
visokih ljetrih temperatura. UXJLP ULMHpPpLPD NROLPLQD SDGDOLQD WLI
ELOD GRVWDWQD GD RERULQVND YRGD SURGUH X YHUH GXEI
sloj tla. U rezultatima dnevnih mjererffa X R [eldizrazite amplitudne pngjene samo kod
ORNDFLMDPD QD OHVQRM SRGOR]JL GRN VX QD DOXYLMX SU

24Dnevni rezultati mjerenj&rilog 12. (26. +30. kolovoz).
25 Dnevni rezultati mjerenj®rilog 13. (15. +19.studenoyi Prilog 14. (25. +29. studenoy
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S.L69 6UHGQMH YULMHGQRVWL GQHYQLK PMHUXHQMD YODa
lokacijama (vidi Sl. 38.i SI. 39.) u odabranim periodima u 2019. godini
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4.3.2.3.Temperatura tla

Uvidom uSl. 70. maksimalne i minimalne izmjerene vrijednosti temperature tla anakugne
WHPSHUDWXUQL®ajlRERCUMWH@GMEBPD .UDMHP JLPH VX L]PMHU
temperature tla (0°Go 11°C), dokO M HW L Q Ddd X9e@) Hijekom&rovedenih mjerenja
WHPSHUDWXUH LVSRG f& |DELOMHAHQH Mixa VdRdgbiqeD ORNDF
3°C (27.Y H O MIBKjnE 15 cml.4°C (26.Y H O)MBEep bbzira na negativne izmjerene iznose
tlo nije bilo zamrznuto.3 U R P D W U D MeXrivfile &K EkaQijd M svim periodima mjerenja
PRAHPRAHW¥X WHPSHUDWXUH SR GXELQL VNRUR LVWRYMHMW
ORNDFLMDPD SRNULYHQH WUDYQDWRP YHIJHWQ MHWBPY LI&M |
WHPSHUDWXUH SUL pHPX VX WH UD]JOLNH LJUDAHQLMH X ON
PDNVLPXPD SRWUHEQR MH L]GYRMLWL PMHUaigpMHd SURY HC(
svibnja. NDGD VX WHPSHUDWXUH ©BkaOijH u@thasll Ra drugeHefoBe Y H UL C

mjerenja

U komparativne svrhe pojedinih lokacija mjerenja tla uzeta je temperatura zraka mgerena
NOLPDWRORANPMRYRVWDRWUMKIHUHQWQD YULMHGQRVW L S
temperature. Tijekom godineviMLYH VX RGUHYHQ©® LSNIDPYOL Q {(PRAWW LWXH B BH
WOD L JUDND SUL pHPX VX QD VYLP ORNDFLMDPD RVLP ORN
QD WHPSHUDWXUH WOD JRUQMHJ VORMD WOD FP WLMHN
opadajuL XUDYQRWHAXMX VH V YULMHGQRVWLPD WHPSHUDWXU
A D Temperaturni minimumi temperature zraRkD VYLP ORNDFLMDPD VX YHUL R

RVLP ORNDFLMH AD:3

Dnevni hod temperature tf bio je u skladu s temperaima zraka. Amplitudne razlike
GQHYQRJ KRGD WHPSHUDWXUH VQLaAaDYDOH VX VH UDVWRP
SURPMHQDPD WHPSHUDW Xbadg sudfilD iRljeinlt Zekshozitia R Maviaiodd
biljnog pokrova Q D MY H U H prémj¢aelubhievnimfluktuacijama temperature tla imale su
ORNDFLMH AG3 AH3 Al3 AMS3 L AL3

26 Dnevni rezultati mjerenja zimPrilog 16. (25. Y H O MID B Bl X)NRtildg 22. (16. +20.prosinca X SUROMHUH
Prilog17. (11. #£15. R & X)MPildg 18. (30.travnja 4. svibnjg), ljeti: Prilog 19. (26. +30.kolovozd i u jesen:
Prilog 20. (15. +19.studenogi Prilog 21. (25. £29. studenoy
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S.70 3URVMHpPQH YULMHGQRVWL VUHGQMLK GQHYQLK WH

temperature tla na lokacijama (vidi Sl. 38.1 Sl. 39.) u odabranim periodima 2019.godine
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43.24PosPLpQD pYUVWRUD WOD

QULMHGQRVWILSRNPWHYQHM WREAPH RAHPR SURPDWUDWL NDR |
za jedan prolazak vozila. Vrijednosti rdaelne SRVPLpQBVWRUH PRJX SRVOX
RGUHYyLYDQMH WHUHQVNH SURKRGQRVWL YLAHVWUXNRJ SUI

Prema mjerenjima tijekom sedam petodnevnih perioda vidljivim&Indl. prikazane su
PURVMHPQH YUBERHBIGQRBWYPLPQH b YV VIR injdreld Kibom
sondom8 VYUKX LQWHUSUHWDFLMH PMHUHQM DI D3SRpWwrhal MHE LW
Tab.15,PULOLNRP XWYUVYLY x@uwddla,3ijekis&pBoQoanosi/ila réfedila na onaj
dubinski sloj koji imanajQLAD L]PMHUHQD MMRBMEVW¥D 1povURAME U H
GRELYHQLP UH]XOWDWLPD XYLMHN VX QD GKdodnduie VORM
S URV Mijdd¢nQst, stogalH VDPR VYRMVWYD VORMD WOD SUL GXELQL
interpretacije.Prije same interpretacije rezultata treba napomenuti da su tijekom godine
SULOLNRP VYLK PMHUHQMD RVLP X UDQR SUROMHUH YULM
NRMX RPRJXUDYD NULOQD VRQGD 6WRJD VX SULND]DQH YUL

krivulja mjerenja n&sl. 71.

Na svim lokacijama izmjerenaysokaV 13y VUHGLQRP SUROMHUD OMHWL
zime.VisokevrijednostiV13y7 LIPMHUHQH VX L SR pHWRERRDEIMD ReO M H U D
ORNDFLMDPD AD3 AE3 AF3 AGde siidnjeferadredAjeiijedabsti L AO3
13y7

Krajem zime (25v HO MHD.JRAX MA@ D VYLP ORNDFL M &&ibawmjedrid3tELOMH &
V13y7 RVLP QD ORNDFLMDPD AH3 Hisékévrifedhdst\GIVBK 7V XS UDEL O |
pHPX VH SUHWKRGQR QDYHGHMQkVARNKND ML MHHMR B LFIHI HHB B C
Dnevni haP’ vrijednostiV 13y 7 XN D] XM Ha &@linv kacijama X pHWYUWRP L SH
danu mjerenja dosegle visokgjednostiV 13y 7 Q D lvkédij@ma.

3UDUHQMHP GQWYQYKedbWUMBNRP JLPH L SUROMHiUD GROD
promjena u vrijednostms 13y7 SUL pHPX VX RQH ELOH ]QDhf&M QLMH L
S O D V WCIh @&ndsnohalesu.

27 Dnevni rezultati mjerenja zimPrilog 23 Y H QtM DR &IX NPiildg 29(16. + SURVLQFD X SUROM}
Prilog24 (11. + R & X NPhldy 25, ljeti: Prilog 26 (26. +30. kolovoza) i u jeserPrilog 27. (15. +19.
studenog) Prilog 28. (25. +29. studenog).
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S.L.71 6UHGQMH YULMHGQRVWL GQHYQLK PMHUHQMD QHGUH(
PYUVWRUH WOD S (idPID 38 iFSNIDFu ddé&bRADim periodima sondom
tvrtke Eijkelkamp
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Tab.15 1THGUHQLUDQD SRVPLPpQD pYUVWRUD JOLQ!
Izvor: BS ENISO 146882:2004(2006)

NedrenrDQD SRVPLPpQD pY  IHGUHQLUDQD SRV REpPa
Izrazito niska <10
Jako niska 10- 20
Niska 20-40
Srednja 40- 75
Visoka 75-150
Jako visoka 150- 300
Izrazito visoka* > 300
ODWHULMDOL V QH G UMM RRPP S\RH/IFRLD RSP
SRQD&DWL NDR PHND VWLMHQD L WUH-ED LK RS

2VLP 913y7 PMHUHQH VX L YULMHGQRVWL UH]JLGXDOQH

513y7 .DR L 913y7 QDMQL&H YULMHGQRVWL ]DELOMHAHQ
ORNDFLMDPD WLMHNRP JRGLQH 6 UHGQMH YULMHGWRVWL S
se u rasponu od 1830 kPa, stogéh premaTab.15 PRAHPR V Jakb\hiskB Wdke X
513y7 9HULP LPpQRVIW®DHLVWLPpX VH ORNDFLMH AG3 AH3 A
GRVHAaX L N3D D ]JDELOMHAHQH P DNV B B G REIXMRUNRI® G K RD/ \
+4.svibnp L SRpHWDN JLPH yHWLUL QDYHGHQH ORNDFLMH LPD
niskih i srednjih 1z Prilog 25. je vidli YR GD MH GQHYQL KRG 513yi7 LPDR
nepravilnepromjene, te da su i amplitude bile niske maksimalnom promjenom do 12 kPa
tijekom cijele godine) 7UHED QDSRPHQXWL GD WLMHNRP PMHUHQMD
RAXYINBOLOMHAHQ AVNRNEWRGVH WUHED SULSLVDWLtayDSLQMD
ELOMDND LOL QHpHPX VOLPQRP

Temeljem poznate zakonitosti dalazi do promjenes R V ReLppYQJ ¥dhhR<€IS R Y HeinD Q M
Y O D a aRnd BI.172. su prikazane vrijednost/ 13y 7 dnevneNROLPLQH SDGDOLQD
tijekom ovog perioda mjerenja tijeku provedbe mjerenjf®&DOH VX |QDpDMQLMH NROL
u iznosu od 24 mm (30R & X MINDibnjg. ,DNR MH SDOD ]QDpDMQD NROLpPLQ
VH GRQLMHWL MHGQR]QDpQL ]JDNOMXpFL L GHILQLUDWL MDE
LOL 513y7
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SURYHGHQLP PMHUHQMLPD 913y7 L 513y7 QLVX XRpHQH QH
fizi p Ndgeografskim faktorima u kontekstu prohodnosti tla. Povezanost parametra bi se prije

VYHJD WUHEDOD WoWPibWH pMPUHYNY RE@LAW BRU ZLR) (2006)
WDNRYHU QLVX XYLGMH®aVRRPGID D FIUWYW RAHWO D

S.72PRVPaPpPpP UM RER O Lgatda®ria Q D M Y O Deadphljsl tiiekom
provedenih mjerenja na odabranim lokacijama (vidi SI. 38. i Sl. 39.)

4.3.2.5.Padaline

Iz prikaza distribuciie]RGLARKMHPLQH SDGDOLQD WL BIH3\RKRvo JRGL
MH GD VX QDMPDQMH NROLpPLQH SDGDOLQD SHRFG U BEM D M H
GRN QDMYHUD ]DELOMHAHQD NROLpPLQD SDGDOIR®DUXpMBDP
GlavninaSRGURBEXMBYDUHQD MH XNXSQRP NROLPpLQRP SDGDOLQD
%WXGXUL]OBPLOMH aH QrelafivRosGkeM8B8HF SURVWRU PRAaHPR GHIL
KRPRJHQR SRGUXpMH NDGD VH SURPDWUD XRren®lBrébad |QRV S|
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nadasiti dazapadni dijelovikoji su ujedna orografski S UR V M H p Q RpredispoQirdmniji
GRELYDMX QHAWR YHiH NEBWRPOH MG BUMMPERGD P Q P

SI. 73. Padaline u 2019. godini

5DApODPERP NROLPLQH SDGDOLQD SR JRGILAQ MMPY G RIEQRD
VX VOMHGHUL UH]XOWDWL

X SUROMHUH MH ELOR JRGLAQMH IB&REID nvP2BONMNMHURP NRC

Xx ]JLPL MH |DELOMHAHQR QDMP®»®W,H SDGDOLQD PP
X ljeti (242 mm 208 mm) i u jesen (216 mnk PP VX SDOH SRGMHGQDN|
padalina.

5DapODPERP SDGDOLQD SUHPD PMHVHFLPD SRWUHEQR M
zabiOMH&HQD QDMYHUD NROLpLQD SDGDOLQD PP SUL pHF
SHULRG L] S Upgre0statdja maksirouN-R e adaliha, odnosno da su svibanji lipanj
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(123 mm)bili QDMNLARYLWLML PMHVHPBIE L OWHMNHK R PQDRGDQPRP
MH RaAXMDN PP

S.L.74 3DGDOLQH SR JRGLaAQMLP GRELPD JRGL

SUHPD NOLPPMWBPRANBMDENRNM DNRYR X JRGLQL X V
LIJUDpXQDWLK SDGDOLQD/SDKRJIDHWLL M N X 8 G WN\HVPGEVDID D =
LIPHYyXVLMHPOWLRLMHPpSGMD pHPX MH XNXSQL YLVLQVNL PDN)
V L M Hdgi@eNeimpsio 20 cmPremaAffleck i dr., (2009)ova maksimalna visina gaga ne bi
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utecalana TPV MHU VQLMHJ XWMHpH QD 739 NDGD MH QMHJRYD
VQLMHJD SULMHYH FP SURKRGQRVW VQLMHJD PMHUL VH |

4.3.2.6.GIS analizgprohodnosttla

Terenska mjerenja Kl provedenasaiPDORP SRYUALQVNRP X]J]RUNX 2GDEL
VYRMVWDYD ORNDFLMH SRVWLIQXWD MH UHSUH]JHQWDWLY (
.RUHODFLMVNRP DQDOL]J]RP L SULPMHQRP VWRtKnhDsW#tL. pNRJ S'!

tla.

Rezultati mjerena DKPRP WLMHNRP JRGLQH SULND]DOL VX GD QRVI
dvije skupine mjerenjab6 NXSLQH VX GHILQLUDQH QD RVQRYX |]DMHGC
SURKRGQRVWL WOD 8 VNXSLQHokbaXLjgttijesehdst @efnirérie kdor D JR C
VFHQDULM AOUMKRR BRWHQLPD Lsc&drRAOIM A DHS NR/RR/NHUIRI3
6FHQDULMLPD VX SULGUXaHQH NUDMQMH JDELGMKER®H YU
VDGUADYD PDNVLPDOQW]YRDMHE@RNI R . PLQMifmade H
YULMHGQRVWL ., L]PMHUH Q Hravifa $R4vidnjéNdo meKgimalie MiD
YUAQH YULMHGQRVWL #80 koMwER). NRXORYPRUDLMHpPpLPD RYD GYD
RGJRYDUDMX Q DjivhE R 6 MQ Mjaim MéEhedaosti tla.

$QDOL]D MH ]JDSRpHWD VFHRPDNURIHFD Al WD B 6 ROMQIRIA L M |
$QDOL]D MH SURYHGHQD X VNODGX V UHIHUHQWQLP ANULWI
VX X]JHWH SURVMHPQH YULMHG QdrV Wiljela¥ D\ R @dawhratliork PMHUH
rezultataPMHUHQMD ., L teétadeM\QRMRUHDOOBLMVNH YH]H L]JPHYX R
6WDWLVWLNRIUHODFLMENH Y H]NWYRHHHQ EDWORHWUIDNRQ SR
prema dvije prisutnelSCSgrupe tla(Tab.6.). Na glinamaY LV R NH S GCHY velahl@Qde V W L
4 lokacije, a na glinamaQLVNH S O VWAL loika&jd/ Wijerenja.Tijekom procesa
LVWUDALY Qpa@LX NK XSDLD WMBHQORR/MWHIQR GD UH]XOWDWL PMH
imaju velika odstupanjalSR VYLP SDUDPHWULPD VWRJD VX SRGDFL V

daljnjih procesa analize.

U Tab.16. SULND]DQL VX UH]XOWDWL NRUHODFLMVNH DQDOL
(vol %). Prema Pearsonovom koeficijentu korela@igd RELYHQL UH]XOWDWL NRML °
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-0.85 i -0.93 ukazuju najaku korelaciju L]PHYX L YODaQRVWL Wa@itke SNXSQF
SODVWLSQRWBMX QHAWR YLAL VWXSFQWR NBD NFOOMW IO WR
Rezultati ukazuju dapRUDVWRP YODAQRVWL WOD RSDGD QRVLYRVW

mobilnost vozila.

% X Gaaieteenskim kartiranjem§l.67) XWYUVHQR GD SURVWRUIIRPLQDQ
QLVNH SOE@MWILpaQRIMRINH SQOHy WWHQ B DWSRVWRML MDND YH]
Y O D a Q Roétwatenis© Dvjeti za translaciobivenih rezultata terenskin mjerenja na
FMHORNXSQL SURVWRU LVWUDALYDQMD

Tab. 16. Korelacijski parametri(rp L]PHYyX YODAQRVWL WOD VLOH SURC
SHQHWURPHWUD L WRSRJUDIVNRJ LQGHNVD YOD:

Terenskim mjerenjaa lokaciji koja predstavlja mali, ali reprezentativan uzorak upotrebom

7,9 XVSMHA4QR VX ASUHQHVHQD3® RELOMHAMD QmRNjeYRVWL

XSRWULMHEOMHQ NDR UHIEUHRVYEG NQOR N XL GSLR®ME DG M H JY
FMHORNXSQL SURSIWRUSLYONMIDAHYER MIRUDNX SURVWRUQH
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YULMHGQRVWL 7,9 SUHPD SULSDGD MKiuVRdORKINIDFAcMDPD P
lokacijama vidljive su ab.6. 3BULGUXAaLYDQMX MH SUHWKRGLOR XWYUYVL
LIPHyX SDUDPHWDUD VORMHYD

Iz Tab. 16. je vidljivo da jakosti veza variraju u odnosu na grugubinu L YODAQRVW W
$QDOL]LUDMXUL ., L YODAaQ Rak&veaw' O]P Hy X , S RAMDYYDY H-QitG IMXD
srednje jakavezapostoji kod glinaQLVNH SOXTVYWLUPARX WL-b (0./2) te
YODAQRVWL-aVW®D. 'RELYHQL NRHILFLMHQWL NRUHODFLMH
SULGUXALYDQMD YULMHGBGIQRY¥WL WHUHQVNLK PMHUHQMD

SI.L75 7RSRJUDIVNL LQGHNYVY YODAHQMD

Nakon uW Y lthyMéz@ korelacijskh odnos, upotrijebljena je metoda regresijske analize
kako bi se izrazila dinamika i smjer promjeoenosal | P HKIX TIV . Fizikalna svojstva
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nosivosti tlamodeliranasu eksponencijalnimfunkcijama 6 YDND JUXSD WOD L SULI
ANULWLpPpQD3 GXELQD WOD GHILQLUDQD MH ]DVHEQLP DOJRL
RGQRVX QD 7,9 5HSUHJ]HQWDWLYQRVW VYDNRJ RG PRGHOD
(R?). Ukoliko znamo da jengma Chadockovoj liestyicPRGHO MDpL XNROLNR PX M
EOLAD EabReMiXnodeliLPDMX UD]J]OLpLWH UD]JLQH UHSUH]JHQWDWL"
NRULAWHQ SUL L]JUDQXENXNH KU DXRAE\W Q RABMIQjinod ARARESE VO R

76. b) LPD QDMQLaL(0M8} Hetermindtiie Stdga je najmanje reprezentativan od
upotrijebljenih. Ovaj model je jediniwezom srednje jakostilok ostala tri prema Chadocku

imaju pY UMi¥ H

S.L76. 2GQRV QRVLYRVWL WOD L WRSRJUDIVNRJ LQGHNVD YO

eksponencijalnom funkcijom

Prije izrade finalnog sloja prohodnostitlZ ,9 MH QRUPDOL]JLUDQ NROLPLQ
SRVOMHGQMLK GDQD 3ULOLNRP QRUPDOL]DFLMH 7,9 NRUI
L] P H4 Xravnjai 4. svibnja GDQD , LU TEOUKFOND W R O L priu@ri-pr&Da DO L QD
LVWUDALYDDHDX LIQRYPP L . Ka® referentna vrijednost uzeta je srednja
NROLpLQD SDGDOLQD PP L]JPHYyXodhUXSD ORNDFLMD PME
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SI.77. prikazujerezultat GRELYHQLK ., ]|D ANULWLpPQX3 GXELQX QRVLY
NRULAWHQ MH ]D G Htla @kildka@addli BROrBek7 RO RV 0/092)i Land
Rover Defender 11(KIV 0.2). U finalnom koraku analize RGUXpMD V PDQMaLP YULM
Klod .,9 GHILQLUDQD VX NDR QHSURKRGQD 3RPRUX GRELYH
SURKRGQRVW ELOR NRMHJ YR]LOD, WhiRat daMubina bd UDgX QD Q N
bLQL QAMMNHUJIRW L p €ldj.3z @dRiVelni¥i kezultata je vidljivo da su vrijedniolst veoma
niskena glinamaQLVNH S O@MWLS R & V WHie rarabdni i njenihluvija. 1znimno
GREUX SURKRGQRVW WOD SUXAabDMX VYL GLMHORYL SREUYD
svojoj podlozi imaju glineQLVNH SO@MWadnd RDWNRMD X SRGWsBKEL LPDMX
S O DV WCH)QIiRNkejima su glineY LVRNH S QOHy wityin@ prahddha su za oba
tipa YR]LOD NRIldtndaNdi® D SUL

SI. 77. Konusni indeks nosivosti tla na dubini 15 cm
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SI.78. SULND]XMH UH]XOWDW GRELYHQLK ., 30cnA RhjiswiLpQ X3 G
NRULAWHQ MH ]D G HiltlaQdzilaBQWPHLri&KIR & B5G IQ@eRovENocargo ML
100 E214x4 (KIV 0.43),BTR-50 (KIV 0.11) i Tenk M-84 (KIV 0.15). U finalnom koraku
analize RGUXpMD V P D QmvalKPodvKIM. défithiGaQaRsly Kid neprohodnaobiveni
UH]XOWDWL VOShbRL VERPRQVRDR@OMH YULMHKEQRMWI ., RSut
referentnognosivog sloja.lz dobivenih rezultata je vidljivo da su vrijednosti KI niske na
glinama QLVNH SO Y)W L\POHREMAIQMLPSR GWX\WRADLPLIP OHVQH ]DUDY
DOXYLMD ,]JQLPQR GREUX SURKRGQ R udong pSviceréarihM X VY L
vodotoka 3RGUXpMD NRMD X YRERRH ISEOWIUKLROERQSWlIne
YLVRNH StO(OH) Wisytg Rrohodna su zavavozilD RVLP XVNLK SRGUXpMD
vodotoke koja su ponegdje bila neprohodnéveao Eurocargo ML 100 E24xA4.

SI. 78. Konusni indeks nosivosti tla na dubini 30 cm
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=D VFHQDULMWOMHVER QRWAHMHQ MH FMHORNXSQL SURFHV
AJLPD SUHPEMNH®RE ,JUDpXQRP NRULAWHQLK UH]XOWDWD SULC
GRELYHQL VX UH]XOWDWL ., NRML RPRJIJXUDYDMX SURKRGQF
istrDALYDQMD

4.3.3.Klizanje vozila i ljepljivost tla

.OLIDQMH L OMHSOMLYRVW NDR pLPEHQLFL XVSRUHQMD
scenarija za periodf LPD SUR®GRNUR® 6XNODGQR SURYHGHQRP SHG
(gline QLVNH S O@N,Wiheg QIRAMRMNIH S GCHYiwratpvQ RIWVWRINH S GNH)W LPp QR V
I razinama prisutne podzemne vofeska i visoka topografijakreiran je sloj prohodnosti
unutar GIS mdela. Koeficijenti su multiplicirani sukladno deskriptivnoj ljestvici usporenja
premaDaiglei dr. (2005) Kao kontrolni faktor dobivenih koeficijenata usporenja upotrijebljeni
su rezultatimjerenjaKl. PremaSl. 79. MH YLGOMLYR GD NRPELQDFLMD GYD
XWMHpPH QD XVSRUHQMH L NRQWUR O }h NsSgdiendDapndde S R§LOD
nisku topografiju pokrivenu glinama& LVRNH SOBVYW LMYIRRWWDOD QHGUHQLL
aluvija predstavljaju znakovitX VSR U D Y D M, XdidlvisdKaHopdd)i@fijé i dobro drenirana
SRGUXpMD QDMPDQMH RWHADYDMX SRNUHW NRWDpPQLK YR]L
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SI.79. .RHILFLMHQWL XVSRUHQMD ][DMHGQLpPpNRJ XWMHFDMD I
NRWDpQD YR]JLOD

=D UD]JOLNX RG NRWDMHIA K FBILOBDMX EROMH PDQHYDUVN
JXVMHQLFH EROMH SULDQMDMX X] WiZaRja vdzita uslfed ek L p D U D
podloge, pa je prem@al.80. YLGOMLYR GD L NRG QMLK QDMSUREOHPDWIL
koeficijent usporenja) predstavljaju nedirani aluviji koji u podlozi imaju glinevisoke
SODVWLHORBWD RVWD 6sbn gifRRGALX/IRMNB S O(OH) WaALQIR, W&V L
RJUDQLpDYDMX NRQWUROX YRaAQMH X YHURM PMHUL
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Sl. 80. Koeficijenti usporenja ]| D J XV M HIflijeth [zhljidosti tla

44. +LGURORANL IDNWRU

6YH YRGHQH SRYU&GLQH NRMD VX MH]JHUD LOL ULEQMDFL V

Prisutnost stalnih vodotoké DNRYHU MH GHIVEOHQDQDMLOPNOMBBRRW R Mt
AJLPD SUPERMMHRD VFHQDULMVAXBRHWREMMWRAQ VXUE]XOWDW
dokje prisutnost stalnih vodotoka 2AFHQ DU LM A ]+ P R NSARR ONVRHPBER tAfuH Q W D U
prikazanom n&l.2. Stogasu XNROLNR QH SUHVX&H VYL WAL YRGR)

Utjecaj povremenih vodotoka na prohodnestila opisan je WPoglavlju 4.2 Hrapavost

terena.
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441.$QDOL]D WR pQ&IMiakim Hdografskim objektima

Terenskim mijerenjima i prostornimanalizama prethodila je preliminarna premisa o
SRWUHELWRM WRpPQRVWL XOD]QL K, SIRGBWBJHR upbirei@L NR P
prilikom izrade sloja nagiba reljefRrema primjeruisl.81. MH YLGOMLYR GD SRYHUDC
ulaznih podataka i rezultati DM® SRVWDMX EOLAL VWYDUQRM VLWXDFLM

SI.L81 6KHPDWVNL SULND] RYLVQRVWL WRpPpPQRVWIL WXWWRVNRJ

uzorkovanja izvornih visinskih podataka
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Prilikom provedbe preliminarnih analizadabira potrebne prostorne rezolucije rasterskih
podatakaXRpHQD MH QX&QRVW SURYHGEH GDOMQMLK DQDOL]L
RGQRVL VH QD BRBUXDPWIQ@LhPWIINLK RELOMHAMD RGQRVQR
GLMHORYH OHVQH ]DUDYSDB2 XNDRDMR W IS REGOJ XM RADN RGDE
podataka visoke rezolucije. Prei8882 MDVQR MH YLGOMLY AJXELWDN?3 LQI
prostorne rezolucije rasterskih podataRh82. (a) UDVWHUVNRJ SULND]DNUH]ROXF
VDGUAD¥XQiARUPDFLMD WH MH QD QMRM ]DELOMHAHQ L QD
45.3°. Slijedno padom rezolucije d8l. 82 (H SUL YHOLpPLQL GHOLMD [ F
]JDELOMHAHQL NXW QDJLED L]QRVLR MH f
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SI.82 Prikaz XWMHFDMD UD]OLpLWLK UHIROXFLMD UDVWHUVNLK SRGDWDND &D NYDOLWHWX L GHWDOMQRVW
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7THPHOMHP SUHOLPLQDUQLK XYLGD L VSRYQD™MHMEDUDDPQO}
rezultate pristupilo se terenskim mjerenjima. Proweidienskin mjerenjaSRSUHpPQLK SURIL
vodotoka laserskim daljinomjerobPDOD MH GYD FLOMD 3UYLP VH @aHOMHC
DMR-D X RGQRVX QD VLW XD F L MeSinigab rgferén®irastersiku rézolGejuX J L P
UHOLMD ]D SURYMNHGHANLDQ DLW Def@skirR Rj@reinpnia i prostornim
DQDOL]DPD SRSUHpPQLK SURILOD YRGRWRND XVSRUHYHQH
SULVXWQL PDNVLPDOQL QDJLE MH XMHGQR L ANULWLpPQL PR
preko nekog hijskog objekta.Provedenim mjerenjima na 51 lokacfl. 48.) na osnovu
analize rezultata dviju grupa podatagk@kazanih uTab.17. i Tab. 18. dobiveni VX VOMHGHUL

rezultati

x PUL YHULP QDJLked préderivame LgyHgeDokacijd éb. 17.), najmanja srednja
ukupnaodstupanjd J) od 8.7°imao je rasterezolucije 1x1 m. Srednje ukupno odstupanje
rastera rezolucije 0.5x0.5mbie IRWRYR LEGH)QWLPQR

Xx 1D ORNDFLMDPD WHPHOMH Qrat®? 18)Onéjman)d @redhjaRuBuprial U R P
odstupanja ) od (9.2°) imao je raster rezolucije 0.5x0.5 m. Srednje ukupno odstupanje
rastera rezolucijéxl mbiloje WDNBRMR YR LEGHQWLPQR

Xx 8 REMH JUXSH ORNDFLMD SR-YHU0SRMHF LU RIR OXH R FOR
odgupanja rastu, a promjene su konstantne.

X %H] REJLUD QD QDpLQ RGDELUD ORNDFLMH PMHUHQMD
rezoluciaDMRa VX YUOR VOLpPQD
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Tab.17 2GVWXSDQMD YULMHGQRVWL Qrbfilim&dobmMeritvbMRD QD SRS

ovima i terenskim mjerenjima (preferirane lokacije)
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Tab.18 2GVWXSDQMD YULMHGQRVWL QDJLED WHUHQD QD SRS
RYLPD L WHUHQVNLP PMHUHQMLPD ORNDFLMH WHPHC

Re] XOWDWL SURVWRUQLK DQDOL]D LVWDNQXOL VX GYD SRV
SULOLNRP PRGHOLUDQMD 5DVWHUL UH]JROXFLMD [ P L
odstupanja koja se u zbroju razlikuju samo @gtfmjer Sl. 83.). Stoga je za potrebe daljnjih
DQDOL]D NRUL&AWHQ UDVW bktdanbdHjRdgaxddatitadreadtiucje dm je P
potreban prostor za pohranu podatajea, rasteri rezolucijed.5x0.5 mzauzimaju mnogo
PHPRULMH 5D]J]OR]L RGEDFLYDQMD UDVWHUD UH]JROXFLMH
XpHWY H UWiMWjEkKPURVWRU SRWUHEDQ ]D SRKUDQX D a&aWR M
SREROMAaD@MIHNXODWDWBW=DNOMXpHQR MH GD UDVWHU '05 L
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SULND]D SULPMHUHQ ]D *,6 PRGHO WH GD VH QMHJRYLP RG
GDOMQMLK L]JUDpXQD PRGHOD 739

SI.83 8VSRUHGED SR S MHUHKQBPURDL OR N D EEathica .DAQLF
DNRYDpND |DSDG

4.4.2 . Prohodnostinastalnih vodotoka

Prohodnost dna stamiYRGRWRND XWY Uy HQ(I 8H Na Mvith 9 HoReleija P D .,
izmjereni., QD ANULW L pn@neft RPREXGRSUHPpQL SUH Gi]idjg YRGRW
tipa vozila 1D QHNLP ORNDFLMDPD QD NULWLPQRM GXELQL RG
XYMHWH SURODVND YR]JLOD QR Sdapadayispad RzicaeXBLi®daPD ., SH
QDSRPHQXWL GD EL UH]XOWDWL PMHUHQMD ]DVLJXUQR ELO
zbog dubine vode mjerenje Kl nije provedeno na sredini vodotoka, odnosno matici riyekkei

uz rub obale
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SI.84 3URGLUQH J]QDpDMNH WOD QD GoRaxije\WRlitha B.B2V WD O Q L K

4.5.Vegetacijski faktor

4.5.1.Prohodnosta X P Wégktacije

8WY Uy lazib&@@ad XP Hstabala,S UH W KR G L RS M R \diyjasbpf@ i abala na
prsnoj visiniAXPVNH VDVWRNMLGHY BGO®RPRXMH GD JODYQLQD SR
AXPRP LPD VWDEOD SURVMHp QR.JTemeljeR Wy pariatkd a obEHBmM
dadebljina stabala na prsnoj visini korespondastsrsti AXPVNH VDVWRMLQH PRaH
RYDM SURVWRU |DKYDUDMX PODGH axXxXPH L aXPH VUHGQMH V
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SI.L.85 3URVMHpQL SURPMHU VWDEDOD FP QD SUVQRI

60RM SURKRGQRVWL aXPD GRELYHQ MH MPNHRAPH B HE YD GRUPR
podataka koji su prikazani r&l. 86. 1 Tab.19. * X V Wskalidba, odnosno razmak u prostoru je
heterogen, jer iz&tografsiog prikazanL M H P Sthkhithheku prostormu cjelinu koja bi se
moga LI GYRMLWL WHPHOMHP QHNRJ MHGQR]QDpPpQRJ NULWHUL
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S.L86 3URVMHpPpQL UD]PDN OD KJPXWRO YWBOEWNH VDVWRM]|

,] WDEOLpQRaIUVYNWDWLVWLPND REUDGD SRGOWIDIMD XND]X

XNXSQH SRYUaL Jdd SRetatiaXdakd)neprohodno za sve tipove vozila.
1DGDOMH XYMHWQR SURKRGQH &XPH REXKYDFDig02 RG G
%. Neometanu prohodno®R® PRJIXiUDYD 2ili70.84P XNXSQH SRYUA4ALQH SRG 4a
vegetacijiom $QDOL]RP MH XW YSRGQRp @ XQH WR\DWRWILQMIPD pLML
PDQML RG PHWDUD D GD SUL WRPH VDVWRMh.@Ehgy WDEDO
PRAHPR ]DNOMXpLWL GD a&XPVNH SRYU&aL® QH RJUDQLpPDYD
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Tab.19. SRYUaLQD L XGLR aXPVNH VDVWRMLQH SUHPD JUDQL|
stabala za TPV

SURVMHpPQ| 3RYUAa| Udioukupre SRY®&
stabala (m) (km?) pokrivere & X P R99)
<1.8& 0.01 0.01
< 0.03 0.02
<48 0.50 0.47
< Bef 0.64 0.59
<5.7d 1.23 1.14
<7.2 2.87 2.66
<1 12.86 11.90
<11.3 14.83 13.72
<l2.4 20.88 19.32
<14 31.51 29.16
<20 78.91 73.02
<32 108.07 100.00
108.07

aKawasaki BForce 750x4i
bLand Rover Defender 110
¢BOV Patria

dlveco Eurocargo ML 100 E24x4
*BTR-50

fTenk M-84

4.5.2.Prohodnost ostale vegetacije

Prisutni tipovi vegetacije prikazani su &l 8., dokje GHWDOMQLML SULND] SU
kultiviranja vidljiv naSl. 54 1DpLQ R E U D CGodnosH®P rgelybl &¥gdacijski pokrov
RPRJXUDYD L]JUD]JLWR GREUX SURKRGQRVW JHRPO.MALEAWD 6V
LVND]DQR MH SRYUA&LQVN L\ végetddjeptemb k& &y Mijdr@a.nphikosti.L S R
Oranie RPRIJXUDYDMX YHOLNX P R&EdRIGERIMBNLY KN RO PQIH GRLYRIE L Q
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2UDQLFH GRPLQLUDMX X SRGUXpMXQDHDVOMK [ MU DRYJUD Q WIB UYL
mobilnosti ]|D Q H N D of)d @Bwaygaki BForce 750i Ei Land Rover Defender 1)0
predstavljaju jare visoke kulture (16.94) X OMHWQRP L MHVHQVNRP SHULRC(
mobilnostsamogvozila YNY RMRP YLVLQRP \RzQahhBpRedEdnDsyy RN DK pdX
upravljanja vozilom 8NROLNR RUDQLFDPD 19.88% UPRAAPRRL]DN® MEHL W
MH YLAH RG SRORYL@ERGHXPRWVQIRQLPQR SRIJRGQR ]D SRNUF

VRIUQMDFL D08V BRIBYXPMD WH VYRMRP SULVXSMQREUIX XY
kanaliziranja kkeDQMD YR]JLOD L]PHyX |DVDYyHQLK VWDEDOD MHU
UD]PDN RPRJXUDYDMX QHVPHWDQ SUROD] VYLP WLSRYLPD Y

*UPOMH REXKBRYDALQH L RQR MH ][DVWXSOMHQR SRJODYL
inamartMLP ]DSX4WHQLP XJODYQRP QHGUHQLUDQLP SRYU&LQ]
]OQDPpDMDQ SUR E@vaRKkiMFO@eBEEMHU MH QDUXAHQD VLIXUQRYV
]JDAWLUHQ RG YDQMVNLK XWMHFDMD WLMHNRP YRAQMH

Tab.20 3RYU&G&LQVNL XGMHOL RVWDOH YHJHWDFLMH EH] ax

Vegetacija B3RYU&ELOL SELR X XNXSQF

SRGUXpMD LVW
Grmlje 11.16 2.83
Livada 43.30 10.98
Oranica: ozime kulture 72.15 18.30
Oranica: jare - niske kulture 45.10 11.44
Oranica: jare - visoke kulture 66.93 16.97
Vinograd 6.63 1.68
SRUQMDWDEODALF 13.69 3.47
9 R U Q MygbDrdlike biljke 2.20 0.56
aLYLFD 0.95 0.24
262.11 66.47

1HSURKRGQR SRGUXpMH ]D SRMH.GBLQD ¥RYLERMEAOH YLQI
*ODYQL RJUDQLPDYDMXiL IDNWRU SUiR&R B&IRMIStavIp %29 3T
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SRYUGLQH NXOWLYLUDQH YLQRYRP OR]JRP yLPEHQLN QHSU
RELOMHAMLPD DUPDWXUQL VWXSFL L PHWDBO®&® pad FD X].
vinogradima odnosee QD SULVRMQH SDGLQH SREUYyD RNR QDVHOMD

Trnave na jugozapadu.

ALYLpPQMDFL VX RaWwsHdHkr RFRGET504. Neprohodnost ovog vozila
XYMHWRYDQD MH QH]DAWLUHORMMNLPLIDRWHRQR?PW L 3RRGFDEDP
ALYLPQMDFLPD X SUDYLOH VH QDOD]JH X NRULWLPD SRYUHPI
RERULQVNLK YRGD V RUDQLFD NRMH RNUXAaXMX &aLYLpQMD

terasnih nizina.

4.6. Antropogenifaktor

.UDMQML XWMHFDM DQWURSRJHQLK pLPES$.QL R GUX VMBI XN
SRG XWMHFDMHP DQWURSRAMQU i KategoHjel QraHerdstivardg O D Q M H

odnosno:

X NeprohodnolHP O MJBWH PDMX SR G 2%, prQsibv e @didinim
bLQH pYUVWL REMHNWL VakdrRéhtiQijd s@mbbenihHaDjekatal DM Y H
nalazi se u jedinom naselju urbanog karakierd NRY X *UDG DNRYR VPMHa
lesnoj zaravniOstala+ VHRVND QDVHOMD LPDMX RELOMHAMD Q
linijski poredane uz prometnicla lesnoj zaravnije DPMYHUD NR QFHHQAOLY D Q DM
naseljgDrenje, DNRYDpND 6D W IQan&Di GofaadkiQ KiUDQFL DNRYDpPNL
XAHYODFQGLUGNOFL DNRYDpNLU IB&HR/ONDNY IFRENCRAYDFRQF L L
Terasna nizina ima nekoliko naselja (Budrovci, NoviR&®& YFL L 3LANRUHYFL
prostori pR EdDjfliegore '"UDJRWLQ +DUNDQFL DNRYDpPNL .RQGL
ODMDU 2YpDUD 6Y HW REM®NE@®brniKEARi (BErBvik) imaju
vrlo slabu naseljenost

X 8YMHWQR SURKREBBRKMMPIDMNERWSHOHPHQWDUDQ SURVWHF
QDVHOMD JGMH VH GRGDWQR LVWLPpX SURVWRUL NRM
koji je svojim industrijskotSURL]YRGQLP VXEMHNWLPD |]JDKYDWLR

X 3URKRGQR 1pPOQW EXHWMWERY QBHPOUMH]QLPpND SUXJID /HVQL

nizine imaju dobro razvijenu cestovnu povezanost u svim smjerovima. Cestovna
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SUHPUHAaH QRj® WabsREWRD MH XYMHWRYDQR HQHUJLMRF
QDVHOMHQR&UX SURVWRUD

S.L87 8WMHFDM DQWURSRJHQLK pLPEHQLND QD SURK

4.7.Vizualizacija i nterpretacijaezultata

=DYU&G&HWNRP VYLK DQDOL]D L XYLGRP X UH]XOWDWH LVWL
LOQWHUSUHWLUDWL XQLIRUPQR YHUL®DVEK FALUIHEDRV W/LGPYDR NI
LVNOMXpPpLYRHRJIUWPUNMNRP pLPEHQLFLPD 6WRJD VX UH]XOWDW

su predodredili faktori tlavodotocii vegetacia.
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*RGLaQM Lpédijdjen X sfvavpetioda koji su determinirani minimalnimaksimalnim
YULMHGQRVWLPD ., WOD *+PRMNQRY IGHA]JQPODSUREMHDIRVQRY X
., BULOLNRP L]JUDpXQD SURKRGQRVWL WOD SVYE@RBAVRN XLQWD
prema referentnom periodu mjerenja provedenof kkzy X travnjai 4. svibnja. Sukladno
SHGRORANLP RELOMHAMLPD X VNORSX RYRJ VFHQDULMD XN
tta. 3SBHULRG AOMMMWKRRMEBWHQIHQWLUD SRORYLFX JRGLQH NDC
rezultatima mjerenjaKlbilandd YLAD 8 L]UDpXQ VX XNOMXpPpHQH YULMHGC
SHULRGX PMHUHQR Rolajd2ad y X L

SULOLNRP L]JUDPpXQD SUHPD ¥PRQDREMXU KAX]RAW K WX MEA LR
LIYRULAQLP PMHVWLPD VWDOQLK YR GHFWRDD LQDADERTOR M H
XNOMXpHQL VX VWDOQL YRGRWRFL RGUHYHQL WHtbiHQVNLP |
Y RGRW R F L P Da MzXodReGnyjdsta H&kojima postoji prisutnost vodenog tipdaom

ljeta

'"YMHPD JUXSDPD JRGLAQMLK GRED S tattabiljaXa G Hjimax L YHJ
SRYH]DQL WLSLpQLkdQ Draic@X R BWD&N WD 2UDQLPQLP L OLY
PULGUXAHQH VX YULMHGQRVWL XVSRUHQMD YR]JLOD QD R\
PDNVLPXPX 'RN VX GUXJL NULWHULM GRGLMHOH NRHILFLMH

aktivnosti, odnosno faze stagnacije poljoprivrednih radova na oranicama.

OVWDOL pLPEHQLFL L QMLKRYL IDNWRUL XVSRUHQMD QLVX

4.7.1.Karta terenske prohodnosti vozila

SULNXSOMDQMHP DQDOL]JRP L VWUXNWX{geogafeékMHP S U
pLPEHQLND VWYRUHQ MH UDVWHUVNL VORM UH]JROXFLMH GUH
XVSRUHQMD YR]JLOD VYLK SULVXWQLK pLPEz(plLNRBEde -HGD Q
PDNVLPDOQLK PRJXULK HKMMBKY) NCGhol, WD, 20VOIPedRdrLi @/bght,

1980. KMMBKY SUXabMX GHWDOMDQ XYLG X RJUDQLpHQD L SUH
2QH VX X VXaWLQL GHWD 8kl QahbtihoSWHNBRRYWVDHW ODQLPR X 'V
kategorijeprohodnosti usporedimah s KMMBKY tada dobivamo informacije o:
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X neprohodnom terenu tna KMMBKYV: brzina kretanjaozilaod 0 km/h
X uvjetno prohodnom terenu +na KMMBKV: brzina kretanjavozila od 0.1 *
40km/h,

X prohodnom terenu tna KMMBKV: brzina kretanjarozila 40 km/h.

BWUXNWXULUDQMH L DQD (L JPR SR G B RIaRPIRIIREISDfaEQ L K
putem tematskih kartografskih proizvoddRML VH PRJX UD]J]PDWUDWL NUR] |
detaljnosti.GIS model LVWRYUHPHQRSPRILXIDOIWIH DNWLYQRVWL L GI
QDMQLALP L QDMYLALP UD]JLQDPD RGOXpLYDQMD 1DMYLAL
YR]DpX MHU RPRJIJXUDYD GRQRA&HOQNMMW RGUWDHKMNDQRD FRREAHN W E
SULND] L NDUWRJUDIVNX SRGORJX QD UD]LQL pLWDYRJ SRG
planiranja pokretay H G H J VBzildkR MNID R &dméopéracigili akcije VSDaDYDQMD L WUL
prilikom prirodnih katastrofa. DR RJOHG QL S U ktPkertddgrdisko&priKaz&iRjihove
kvalitete upotrijebljeni su rezultati prohodnosti dobiveni za vozilo Land Rover Deféd@er
SUHPD VFHQDULMX ]D SHdkrbRN& JL88.0prisdddR €3uvriH KNHMBKYV
UD]OLpLWLK PMHULOD 1D LVWRP SRGUXpMX NUHLUDQH VX
X QDMYL&@H GHWDOMD RPRJXuDYD NDUWD PMHUL@dho 2
izdvajanje pojedinih fi pNIRIRJUDIVNLK SRMDYD L DQWURSRJHQLK REMN
MDVQR L]IGYRMLWL NROQL SXWHYL R Ybahizqdm KmbHashbQLP RG
je vidljivo da i detaljnost prikaza informacija opad®k npr. na karti mjerila 1:10 000 jasn
VH PRJX LIGYRMLWL EODJH NRQNDYQH XGROLQH QHSUDYLO
bojom - neprohodno) nastale uslijed derazijskih procesa, koje se izdwjajom YHURP
YODAQRVWL WOD L GXa4LP |DGUADYDQMHP RERULQVNLK YRG

8 VOMHGHIODGOMIFAELW UH SULND]DQR NDUDWD NRMH
WLSRYD YR]JLOD SUHPD GY®HVXKR & D3RANDIMLY OOAHH VIR IAHRVOHNOH (i
PRNUR3 3RJQ.D B Mdrte prikazane su u mjerilu 1:266.
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S.88 .DUWH PDNVLPDOQH PRJXUH EUJLQH NUHWDDMDPNPSKRPROHIIM RY WUWBEAHIAKRBUBIU D
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4.7.1.1 Karta terenske prohodnosti voz({lgto/jesen +suho)

8 QDVWDYNX (H ]D VYDNR YR]JLOR SRPRiUX NDUDWD 739 E
739 VXNODGQR GRPLIHRIWRIWN LIF LNPEHQLFLPD

Prema scenariju ljeto/jesefisuho kod svih vozila antropogeni objekti, stalni vodotoci i
YRGHQH SRYQHISOURKR@BR ]HPOWMHEWBEM GRAWDOLK pLPEHQL
prohodnost prema vrsti vozil*t OMHGH U L

x Prema$Sl. 89. za Kawasaki B-Force 750 4x4iRVLP SUHWKRGQR QDYHGHQL
SRGU@HEHRKRGQLP pLQH
o ALYLpQMDFL X] NDQDOH L NROQH SXWHYH NRMhh VH YHQ
nizinama
0 strmi odsjeci vodotoka,
o NRQWDNWQD Bdj&oaX\pWDPERGWIGLQD L GROLQD SREUYD ¢

Uvjetnu prohodnostSRGUXpMD R RRIIXQ@QDY@HWM X LVRNH NXOWXUH ]D
zaravni i terasnim nizinamajinogradi na sjeveru i juguV SRUDGLPpQD &XPVND S
SREUYyD SRYUHPHQL YRGR&zERE&D | WrBsQiD@inal QDVLSL OH

1IHRPHWDQX SURKRGQRVW SUXaDisvR ttRle/dRarpde ielivade SR G U

na lesnoj zaravni i terasnim nizinama.

x PremasSl. 90. za Land Rover Defender 110 RVLP SUHWKRGQR QDYHGHOQL
SRGU@HEHRKRGQLP pLQH
o NRQWDNWQD SRGUXpMD GRQMLK GLMHORYD VWUPLK SD

0 strmi odsjeci vodotoka.

Uvjetnu prohodnostSRG U XpMD R ARRIIX@ D@ XWN R DM DNVK@QW XQD O F
zaravni i terasnim nizinama, vinogradi na sjeveru i UWSRUDGLPpQD &XPVND S
SREUYyD SRYUHPHQL YRGRWRFL NDQDOL L QDVLSL OHVQH

1IHRPHWDQX SURKRGQRVW SUXaD JRWRY &itel tMibad&R SR G U>

na lesnoj zaravni i terasnim nizinama.

x Prema Sl. 91 za BOV Patia RVLP SUHWKRGQR QDYBBEQXKMPpLP
QHSURKRGQLP pLQH
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kontakthaSRGUXpMD GRQMLK GLMHORYD VWUPLK SDGLQD L
strmi odsjeci vodotoka

vinogradina sjeveruL MXJX SREUYD

VSRUDGLPpQD aXPVND SRGUXpMD SREUYD

o O o o

Uvjetnu prohodnostSRGU XpMD R RRIIXQDP@HM X LVRNH NXOWXUH ]D
zaravni i teasnim nizinamaVSRUDGLPpQD &@XPVND SRGUXpMD SREUYD

kanali i nasipi lesne zaravni i terasnih nizina.

1IHRPHWDQX SURKRWGREGR XJUMHBREUYD L VYH RVWDOH
lesnoj zaravni i terasnim nizinama.

X PremaSl.92. zalveco Eurocargo ML 100 E21 4x4ARVLP SUHWKRGQR QDYHGHQL
SRGUPMHRKRGQLP pLQH
0 NRQWDNWQD SiR@dnjiijeldyaGtiRni) dddika i dolinaR E U y D
0 strmi odsjeci vodotoka
o VSRUDGLpQD aXPVND SRGUXpMD SREUYD

Uvjetnu prohodnosSRGU XpMD R RRIDXQDpYOHM X XOW XUH |DVDYHQH C
terasnim nizinama, vinogradi na sjeveru i jug,SRUDGLpPpQD aXPVND SRGUX

povremeniodotoci, kanali i nasipi lesne zaravni i terasnih nizina.

1IHRPHWDQX SUR KRG QBR@NSUH XEHDe JivadelnaDesnoj zaravni i
terasnim nizinama.

x PremaSl. 93. zaBTR-50 RVLP SUHWKRGQR QD YRGHGprheolhi EHQLNL
pbLQH
o NRQWDNWQD SRGULMHMDIDRGRQQMKPLK SDGLQD li GROLQ
VUHGLAQMHP GLMHOX
0 strmi odsjeci vodotoka
o YLQRJUDGL QD VMHYHUX L MXJX SREUYD
o0 VSRUDGLpBREBXpPMD SREUYD L OHVQLK JDMHYD

Uvjetnu prohodnostSRGUXpMD R PRSIKWID @ DIMXD & X P poMEMEBIR G U X p M

vodotoci, kanali i nasipi lesne zaravni i terasnih nizina.

IHRPHWDQX SURKWRWRBRGBWXPWHABREUYD LWH H LRWDAYD ORHV R
prostor lesne zaravni i terasnih nizina.
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X PremaSl.94.zaTenk M-84 RVLP SUHWKRGQR QDS RG th§jddgnin® EH QL N I
PbLQH
o NRQWDNWQD SiR@duji oM P KGRROWIL K WUPLK SDGLQD L GROL
VUHGLAQMHP GLMHOX
0 strmi odsjeci vodotoka
o YLQRJUDGL QD VMHYHUX L MXJX SREUYD
o VSRUDGLPpQD aXPVND SRGUXpMD SREUYD L OHVQLK JDM]I

Uvjetnu prohodnospoGUXpMD RPRISKRDDYGMQD aXPVND SRGUXpM

vodotoci kanalii nasipilesre zaravni i terasnih nizina

1IHRPHWDQX SURKRGQ Rstokd SSREXAD SRG YN pRIWWDWHE YR UD C

preostali prostor lesne zaravni i terasnih nizina.
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Sl. 89. Karta maksimalne brzine kretanja za Kawasaki B-Force 750 4x4i (ljeto/jesentsuho)
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Sl. 90. Karta maksimalne brzine kretanja za Land Rover Defender 110 (ljeto/jesentsuho)
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Sl. 91. Karta maksimalne brzine kretanja za BOV Patria (ljeto/jesen £suho)
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Sl. 92. Karta maksimalne brzine kretanja za lvecoEurocargo ML 100 E21 4x4 (ljeto/jesenzsuho)
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Sl. 93. Karta maksimalne brzine kretanja za BTR-50 (ljeto/jesen suho)
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Sl. 94. Karta maksimalne brzine kretanja za Tenk M-84 (ljeto/jesen xsuho)
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4.7.1.2 Karta terenske prohodnosti vozilhl{ P D S U Rnabkidd 0 H

8 QDVWDYNX (H ]B RPREMRTP\RYiti GoRani RIUDQLPpDYDMX UL pLP
TPV sukladnoGRPLQD QW Q1HPRILUDPNRLP pLPEHQLFLPD

Prema scenarijy LP D S U Rnibkfdkddsvih vozila antropogeni objekti, stalni vodotoci

L YRGHQH SRYU&LQH pLQH QHSURKRGQR JHPOMLAWH GRN
prohodnost prema vrsti vozil*t OMHGH U L

x Prema$Sl. 95. za Kawasaki B-Force 750 4x4iRVLP SUHWKRGQR QDYHGHQL
SRGU@PMHRKRGQLP pLQH

0 ALYLPQMDFL X] NDQDOH L NRA&Qé&InsSlxswoHzErelviNiRekasnivvH Y H O
nizinama,

0 strmi odsjeci vodotoka,

o NRQWDNWQD SRGUXpMD GRQMLK GLMHOR)YD VWUPLK SD

o PDQMH ]JDUDYQL NRQNDYQLK REOLND QD OHVQRM ]DUDY
udolina u blizinistalnihvodotoka.

Uvjetnu prohodnosSRGU XpMD R RRIIXQDpYOHMNX XOWXUH YLQRJUDG!
VSRUDGLPQD aXPVND SRG Ui, Kk Uasipi I8sReYddddvniH Q L
terasnih nizna WH SRGUXpMD QLVNH WRSRJUDILMH

Neometanu prohodnos$ U X aDRVG& visphé topografieSREUYD WHARMBMDGH
lesnoj zaravni i terasnim nizinama.

x PremasSl. 96. za Land Rover Defender 110 RVLP SUHWKRGQR QDYHGHQL
SRGUGPEMHRKRGQLP pLQH
o NRQWDNWQD SRGUXpMD GRQMLK GLMHORYD VWUPLK SD
0 strmi odsjeci vodotoka

o zDUDYQL NRQNDYQLK REOLND QD OHVQRM ]DUDYQL L WE
blizini stalnih i povremenih vodotoka.

Uvjetnu prohodnosS RGU XpMD R RRIIXQDYOMXXOWXUH YLQRJIJUDG
VSRUDGLPQD &XPVND SR G UvOHdE, iRk UneBipi IBRe thkHIQ L
terasnih nizna WH SRGUXpMD QLVNH WRSRJUDILMH
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NeometanuUSURKRGQRVW SUXAaDMX SRGUXpMD YLVRNH WRSR.

lesnoj zaravni i terasnim nizinama.

x Prema Sl. 97. za BOV Patria RVLP SUHWKRGQR QDYBRBREQXKMPBLP
QHSURKRGQLP pLQH

NRQWDNWQD SRGUXpMD GRQMLK GLMHORYD VWUPLK SD
strmi odsjeci vodotoka,

vinogradi na sjeveru M XJX SREUYD

VSRUDGLPpQD aXPVND SRGUXpMD SREUYD

PDQMH ]DUDYQL NRQNDYQLK REOLND QD OHVQRM ]DUD

udolina u blizini stalnih i povremenih vodotoka.

O O O o o

Uvjetnu prohodnost SRGUXpMD RPRURDQDYPDMIIMNBERAUWBUPQD &XPV
SRGUXpMD SREUYyD SRYUHPHQL YRGRWRFL NDQW®OL L QI
SRGUXpMD QLVNH WRSRJUDILMH

Neometanu prohodnosf UXaDMX LVWRPQD SRGUXpMD YLVRNH WR!
aXPH QD OHVQRM |DUDY.QL L WHUDVQLP QL]JLQDPD

X PremaSl.98. zalveco Eurocargo ML 100 E21 4x4ARVLP SUHWKRGQR QDYHGHQL
SRGUGPMHRKRGQLP pLQH
o0 NRQWDNWQD S R@&dojk ijébveGRnidibadindG ROLQD SREUYD
0 strmi odsjeci vodotoka,
o VSRUDGLPQD aXPVND SRGUXpMD SREUyYD
o d4LUD SRGUXpMD |DUDYQL NRQNDYQLK REOLND QD OHVC
SRGUXpMD XGROLQD X EOL]LQL VWDOQLK L SRYUHPHQL

Uvjetnu prohodnosSRGU XpMD R RRIIXQDpYOHMKX XOWXUH YLQRJUDG!
VSRUDGLpPpQD axXPVND SRGUXpMD SREUYyD SRYUHPHQL YR
terasnih niziiha WH SRGUXpMD QLVNH WRSRJUDILMH

1IHRPHWDQX S U RRaBtQ rasiwiHkeXRBORIUD I LM S REMMERH Q R J
zaravni poda XPR P

x PremaSl. 99. zaBTR-50 RVLP SUHWKRGQR QD SRG WieprihHulhiP EHQLNTL
pLQH
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o NRQWDNWQD SRGLAMHMRGRYMMKPILK SDGLQD L GROLQ
VUHGLAQMHP GLMHOX

strmi odsjeci vodotoka,

YLQRJUDGL QD VMHYHUX L MXJX SREUyYD

VSRUDGLpPQD a@aXPVND SRGUXpMD SREUYD L OHVQLK JDM]I
SRGUXpMD XGROLQD X EOL]JLQL VWDOQLK YRGRWRND

Uvjetnu prohodnostSR G UXPRVMIX UDYBRXMDGLPpQD aXPVND SRGUXpM
vodotoci, kanali i nasipi lesne zaravni i terasnih nizimd H SRGUXpMD QLVNH WRSF

1IHRPHWDQX SURKRKGQREBWXPMMAWLVRNH WRSRJUDILMH
OLYDGDPD L axXxPRP

x Prema Sl. 100 za Tenk M-84 RVLP SUHWKRGQR QDYHBREQXKMHBLP
QHSURKRGQLP pLQH
o NRQWDNWQD SRGUXpMD GRQMLK L VUHGQMLK GLMHORY
VUHGLAQMHP GLMHOX
0 strmi ocsjeci vodotoka,
o YLQRJUDGL QD VMHYHUX L MXJX SREUyYD
o VSRUDGLPpQD aXPVND SRGUXpMD SREUYyD L OHVQLK JDMI
0 SRGUXpMD XGROLQD X EOL]LQL VWDOQLK YRGRWRND

Uvjetnu prohodnostSRGU RPRDXIUDNTRWO GLpQD aXPVND SRGUXpM
vodotoci, kanaliinasipile H |1DUDYQL L WHUDVQLK QL]JLQD WH SRGI

Neometanu SURKRGQRVW SUXADMX SRGUXpMD YLVRNH WRSE
OLYDGDPD L axXPRP
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Sl. 95. Karta maksimalne brzine kretanja za Kawasaki B-) RUFH [ L JLPBmSKoiR OMHUH
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S.L96. . DUWD PDNVLPDOQH EUJLQH NUHWDQMD ]D /DQ@&dR)YHU '"HIHQGHU ]JLPD SUROMHUH
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Sl. 97. Karta maksimalne brzine kretanjaza BOV 3DWULD |JLP Bm8bROMHUH
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SI.98. .DUWD PDNVLPDOQH EUJLQH NUHWDQMD ]D ,YHFR (Xtddk®eDUJR 0/ ( [ JLPD SUROMHUH
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Sl. 99. Karta maksimalne brzine kretanja za BTR- JLPD S U-RMOKvbH G H
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Sl. 100 Karta maksimalne brzine kretanja za Tenk M- ]JLPD SU®@id) i H
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4.7.2.0ptimalna ruta kretanja

Na temely VSR]QDMH R PDNVLPDOQRM PRJXURM EU]JLQL NUHW
karta dostupn WL SRGUXpMD V RSWLBDIO L F HUIPHNOCMPHDP NFURHSAHEID(M DI
MH QDpLQLWL NDUWX GRVWXSQRVWL V RSWQEmah@rut® UXWDF
NUHWDQMDe @QDGQIE QiMiMATDst Distancei Cost Path U svrhu vizualizacije i
interpretativne svrhe odabrano je vozilo Land Rover Defender 110 na osnovu scenarija koji je
SRVWDYOMHQ X JLPX SUROMHUH V PRNULP XYMHWLPD YODal

=D L]JUDpXQ RSWLPDOQH UXWH NUHWDQMD SRpoaidlay OMHQ N
+ Atartt SRVWDYOMHQ X JHRPHWULMYV N RProvedemLjé WalKul&iRG U Xp M
SUHPD pHW kiilja ONRRINDIE VMKHV PM HAWH QO R XUKWYWID Q #MH NXWR Y HR |
FLOMD VX SRVWDYOMHQH QD G(IN®WQ@LMRM [8¥DLER M HX ALDAEM HC
UH]XOWDWD 9R]JLORP VH PR&H GRiUL GR ORNDFLMH A%3
(20.39NP *RWRYR LGHQWLpQL SDUDPHWUL EU]JLQH L XGDOM
(31.1min i 20.31.km). Do lokacijaA$3 L A'3 MH ELR QDMNUDUL Safid NP
vremena dolaska bila dulja (33.5 mini33.6 minkD VYH pHWLUL UXWH MH JQDNR

putanje kretanja u svim scenarijima preko?®@remena odvijaju na prometnicama.

Kartom vremenskitudaljenosti ili dostupnosti zorno se opisuje koliko je vozilu potrebno
YUHPHQD VD LVKRGLaAaQH SR]JLFLMH GR ELOR NRMH ORNDF
SRWUHEQR MH LVWDNQXWL GD MH GRVWXSQRVWakofeeK SRGU
doNUDMQMLK WRpDND SURVWRUD LVWUDALYDQMD YR]JLOX EL
SURKRGQLK SURVWRUD ELOR EL 9&WhothESIHRG UdefiPllapX WD Y R
PRGHORP QD NDUWL MH YLGOMLYR L QHNBRVYNR XAYGBHHB R Y D
VX VYRMRP LIROLUDQRAUX RGQRSERER RNWBNARDDREHY REHSUR
NDUWD EU]JLQD SULND]XMH PRaSRGRXWHER X DHBEREVPA EDN VX
a samim time i neprohodn 7DNDY SULPMHU ndHl. FOR &HR NQOENHKDWEU Y HQ R
ERMRP DNR SRJOHGDPR NP LVWRPpQR RG VWDUWQH SRI]L
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SI.10L .DUWD QDMEUALK UXWD NUHWDQMD L YUHP Hand RivexOeferdéd HQ R\VAD BE @B JHAWD ]D YR]LOR
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473.6 WDWLVWLPpNL SRND]DWHOML WHUHQVNH SURKRGQRVWL

8 QDVWDYNX i B RLWAL@Bapobogdstipremapojediim p L P Echh@po

vrstama vozila, na osnhovu rezultata dobivenih izradom karata TPV kroz dva scenarija:
Aeto/jesen+suho® L]IAPD SURMDMAIIUBRG XNXSQH SRYUALQWHWUDALXPQ N
u oba scenarija prisutnost antropogenE M HNDWD pLQLOD Mi? D HSRURKRGQLF
SRYU&ALQH

Prema podacima vidljivim n&l. 102, WLMHNRP SURYHGHQLK L]JUDpPXQD

Aeto/jesen +suho® SR YUVWD KX LYRRIQBPURKRGQRJ JHPOMLAWD ]EF
IL]JLPIHRRJUDIVNLK pLEOHVHOHUIELR MH

a) Kawasaki B-Force 750 4x4i 3.86km?ili 0.98% XN XSQH S RS/ULA IpGERDMWY I (i L

b)

d)

udio 0d70.51% (2.72km®> RGQRVL QD VWDOQH YRGROWRENEWHE YRGHQ|
RIJUDQLGPIYPREXQUNGVWDYOMDOL %X0.83kmk) hn@dib RefdfasV

4.67% (0.18km?»)inadXPH MH R W SIM®ROMDFP R

Land Rover Defender 1103.01km?ili 0.76 XNXSQH SRY U &L @HD MSYUH.(I h BFGL R
0d 89.96% (2.7 km> RGQRVL QD VWDOQH YRGROWR BB LIEDNRIGOVHQIH
b L P E ElpgedNavljali suM Ra@ib reljefas 9.84% (0.30 knf) L & X kbjeotpalo samo

0.20% (0.01 knf).

BOV Patria: 1209km2ili3.07 XNXSQH SRYUa&aLQ@QDMYHIhHPCRRHR G
(6.63 km?) odnosi navinograde. ®lni vodotaci L YRGHQH [SIRQVLUGLL QK

(2.72km?> QH S UR KR G Q Rzhtimhh&yh Meljé&atze4 % (148 km?) i aXPH V
10.53% (1.27 km?).

Ilveco Eurocargo ML 100 E21 4x46.45 knfili .64 XNXSQH SRYUA&ALQH SUL
QDMYHUL42XBHR.RAEGT RGQRVL QD VWDOQH YRGPMWIMRNH L YF
QH&AWR uBi®&y 1% (2.43 knf) ima i nagib reljefaOJUDQL [i DoOLIPM K@ L N
predstavijgu i & X BsH9.96% (1.29 km).

BTR-50: 11.14km2ili282 XNXSQH SRYUaL @H MSYUHI p KFA(B6R G

km?) odnosi navinograde. ®lni vodotasi L YR G HQH [BLRVMLWDAL $&K2.72km?)
QHSURKRGQRJ | H&ID MI|etl.E2 %]|(DMWKB) i & X P BLO®% (0.66 km?).

Tenk M-84: 1242km?ili 315 XNXSQH SRYUA&LQMHD MSYUHLU b EBRPBIRHR G

(6.63 km?) odnosi navinograde. ®lni vodoteci L YRGHQH [SIRQY/LUGLOZK
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(2.72km> QHSURKRGQRJ ]H&yd Mejéfatd54 D@UB Rm?) i uvjetno
neprohodned X P B.3Y% (0.66 km?).

S1.102 6 WD WLVWIPW(KkmS)\ra peidd: lieto/jesen +suho
"VWDWLVWLPNLP SULND]JRP REXKYD#HQH VX SRYUAL
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Prema podacima vidljivim n&l. 103 WLMHNRP SURYHGHQLK LJUDpXQD
ALPD SURMWKMIIUSR YUVWDPD YR]JLOD XGLR QHSURKRGQRJ JH|
IL]L{gébBrafskhpLPEHQLND ELR MH VOMHGHUL

a) Kawasaki B-Force 750 4x4i 12.38 kntili 3.14 SUL pHPX VH QDMY#H UL XGLR
(8.49 knf) odnosi naprohodnosttla. Stalni vodotaci L YRGHQH [SIRQ2124% Q H
(2.75km?), &L Y L pTR6MD(B.95 km) i nagib reljefal.45% (0.18 knd). Vrlo male udjele
u neprohodnostmalisuL. SURVWRUL S prehNdDdstHdds & 4Mol(F@Bki?), te
A X FOI94 % (0.01 knd).

b) Land Rover Defender 110 30.16 km? ili 7.65 SUL pHERMWYH ULSXBWR RG
(27.12 km?) odnosi ngrohodnostla. 6WDOQL YRGRWRFL L YRGH®H SRYU3
(2.74 kn?), nagib reljefa0.95% (0.29 km?). Vrlo male udjeleL P D M X S BbGstratp M D
prisutnostivelikog nagiba reljefa neprohodngtla N R M 10.p3%Q)®01 knf),te SRGU Xp M D
pokrivera & Xdmn preostalih 0.026 (0.01 kn3).

c) BOV Patria: 27.74km?ili 704 SUL p HPDXMWHH U L 68&4 (R5.63@M?) odnosi
natto =QDpPDMQH SRY U @bdpad s]Z384WREBRIRMN2ZY, stalni vodotci |
YRGHQH 9RBNUW 8Lk, nagib reljefas.19 % (1.44 km?) i & X P H.38 %

(1.20 km?). Preostalih 0.426 (0.11 k8 RGQRVL VH QD SRGUXpMD SUHN
QDYHGHQLK pLPEHQLND

d) Iveco Eurocargo ML 100 E21 4x446.34km?ili 11.75 SUL pHEBRMMHUL XGLR F
86.19 % (39.94 kn?) odnosi na th. U manjem udjelu su prisutntadni vodotaci i vodene
S RY UsBBL92%1(2.75 kn?), nagib reljefa 4.91 % (227km?) L & X RHA5% (1.14kn?).

ODOHQ DOL ]DPMHWDQ XGLR LPDMX L SRGUXpMD RER
neprohodnostila s 0.33% (0.15kni QDJLED UH N3 D.OBKEA.PH V

e) BTR-50: 14.85km?ili 3.77 SUL b H@BMMH Ui L4256% (8.6R IGn?) odnosi na
vinograde.Tlo s 24.88% (3.70 km?), te galni vodotawi L YRGHQH sSIRMU&AL QH
(2.73km?) pLQLOL VX ]DPMBWRKR &G RMahjP débmapnsdtni su
nagib reljefa7.67 % (L.14 km?) i & X P H.1¥% (0.62 km?). Preostalih 0.336 (0.05 kn?)

RGQRVL VH QD SRGUXpMD SUHNODSDQMD SUHWKRGQR QC

f) Tenk M-84:18.77km?ili 476  SUL p H®XMMH U L44H6E% @.6RKE?) odnosi
navinograde. % L W QL p L PiBlel Q33F7%V(&34 km?), galni vodotai i vodene
SR Y Usi14886 (2.7 km?), nagib reljefal2.72 % (2.39 km?) i uvjetno neprohodne
A X P B.2¥% (0.61 km?). Preostalinh 0.486 (0.08 k¥ RGQRVL VH QD SRGUXpMD
SUHWKRGQR QDYHGHQLK pLPEHQLND
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SI.103 6 WD W LV W LTAVI(krB3) za\pbrjod: JLP D S U R@drl i H

"VWDWLVWLpPNLP SULND]RP REXKYD#HQH VX SRYUAL
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BUHNORS SRGU Xepidiiaodr@dila) LZAdRovianje procesima prostornih analiza
SULOLNRP SURPMHQD U Hi&aiKfataMdiraiptdQdrid Bbrade.Td@d_ddnosi
QD 7,8jphlrQD3 UDVWHUVND URRDXddrdg\ @ ratrOedndtirbsEé O D
VDPR QD VWDWLVWLpPNX REUD G Xe &RuGdR whalikeDkdrto@adsk¥ W M H p H
proizvode
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5. Rasprava

Cilj ovog radabio je prostornom analizom i kvatiWLYQLP YUHGQRYDQMHP
JHRJUDIVNLK pLPEHQLND XMSR/WBQWDNW,QLPBGROWWRU DI
]DUDYQL L SREUyYD 'LOM JRUH

,VWUDALYDQMH MH SURY LizGGHRQY R\t RrBtdinith B d @kiufjeXs S5oRKikgD W D N D

i formirale institucig uspostaviea RG VWUDQH UHOHYDQWQLK GUADYQLK
prostornih podataka, podaci skreirani i terenskim mjerenjima i uzorkovanjima, te
laboratorijskim analizama3RVWRMHUL L SULNXSOMHQL SRGDFL RPRJX
NYDQWLWDWLYQR YUHRBIQUDYDBRIMH pILPEHNR. ND L QMLKRYLK
OLWHUDWXUQLK LIJYRUD WHUHQVNLK PMHUHQMD L UH]XOWL
ire] XOWDWD Y ODVW LW L KsulLfomirine aulayY iihQolr@ameRaRaRKbX 8L akon
provedenih analiza strukturirani kroz GIS model.

Uspostava funkcionalnog GIS modela zahtijeval& KR OLVWLpPpNL L PXOWLGLVFL
LVWUDALPEQWMHDREFIKYRXAQLK SURFHVD 3URVWRUQRM DQDC
JHRJUDIVNLK pLPEHQLND SUHWKRGLOD VX LVWUDALYDQM]
SULNXSOMDQMD SRGDWDND ELOR MH SRWUHEQR XWYUGLYV
vjerodostojno®V. SRORA&ADMQX WRpQRWY emelly RABIRaEapréliMiHarRIG Q RV H
analiza uslijedila su terenska uzorkovanja i mjerenja s ciljem oformljivanja slkggvaa je
PRIJXUH NYDQWLWDWLYQR L]JUD]JLWL L-BSHRM/MDRVKKR. [SLLPLEND |
SRMHGLQL pLPEHQLFL QLVX VWULNWQR GHWHUPLQLVWLpPpNI

principa upotrjebljene empirijske metode

5H]XOWDWL L NYDOLWHWD LVWUDALYDQMD LJUDYQR VX RY
SR GDWD N i Xrhb@dig XNgikb@a brojnost i kvaliteta ovisi o provedenim mjerenjima i
GRVWXSQRVWL SRGDWDND 8 PRGHOLUDQMX QLNDGD QLMH
NRML EL X NRQDpPQLFL RGJRRvBIt¢R Gzlazné\infobriddger dwisiVd- W X D F L
uskODYHQRVWL SDUDPHWDUD SURKRGQRVWL XQXWDU PRGHO
koje model analizira s druge strar@rojni autorisu SURYHOL LVWUDALYDQMD XW
PLPEHQLND QD NUHWDQMH Y R]L (piedsxdjdprd@ds bbjeHirijavapaD Q VW Y +
definiranja zbirnoga utjecaja svih elemenata prostora na kretanje v&tdga treba
napomenutida¥L GRVDGDaMEWIGPRIGHOKHXULVWLPNX VNXSLQX PR
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MHGQR]QDpPQR L V SRWSXQRP VILQX U X OXVE W/PLb]LUMS X\FRh P A
RVLIXUDYD SRJRGQR RNUXAHQMH ]D UMHADY DRYNCHOISUREOH |
i dr.,, 2019 Hohmann i dr., 2013 Na svojoj platformi objedinjuje procese strukturiranja,
organizacije, analize i modeliranaRRGDWDND WH RPRJXUXMH HYDOXDFL
vizualizaciju TPV.

ORGHORP VX REXKYDUHQL VYL SDUDPHWUSI NR WsidWHQL X
brzine vodotoka=D UD]J]OLNX RG GRVDGDaQMLK PRGHOD RYLP PRG
YHIHWDFLMD RE]JLURP QD ]|DVDYyHQH YUVWH L XVNODVHQL
JR @jimAdobima.2VQRYQL MH SUREOHP SUL GHILQLUDQMX SDUDP
WHaANR L] GYRMLWL VYDNL pLPEHQLN ]JDVHEQR L WRPQR XWY
XWMHpH QD QMHJRYX NUDMQMX EUJLQX X rdtivuggordrgeRM VLW
XJURNRYDQR NRPELQDFLMRP LQWHUDNFLMH GYDMX LOL YLa
GRGDWL L pLQMHQLFD GD EL VYH NRPELQDFLMH WUHEDOR
SURVWRU ]D G D O MW@NDItidis¢iginaD & IRYID § RIGBXPRIOMADQMD SUHV
definiranih parametar® RIJXUH MH SURQDUOL X SULPMHQL QRYLK

X izvora podatakaN D R & WDRARV(Rawkins, 201}, radarskii multi spektralni snimci
(Frankenstein, 20Q&rankensteimdr., 2015 Kourdian, 2009,

X HPSLULMVNLK W H Udstavijl ineddlawb¥ilini & stvabnriih\Betim@George
i dr., 2017 Lessem i dr.1992 Li i dr., 2007 Murphy i Randolph1994 Rybansky i dr.
2015 Talhofer i dr., 2015)

X postavljany in situ VHQ]JRUD ]D SWBRHQKMRaARKHADbesD trD 2080V U D
Frankenstein i Koenig, 2004b; Masbdr., 2003.

8 WHNVWX NRML V@5pes@jerd hipotaeHL VAWM V VA IUMD M D WH UH
SURYHVWL UDVSUDYD R SRVWLJQXWLP UH]XOWDWLPD L GDC

HipotezaA je glasila A] VWYRUHQRJ PRGHOD WHUHQVNH SURKRGQRYV
SURKRGQRVWL ]D YL&H YlUwmMi.3YR]LOD X YL&H UD]OLpLW

Modelom je stvorena kartografska osnova za prikaz svih mjerfd, P HHiloteza A
SRWY Wy k&@Qdiske kartografske proizvode, modelom su kreirdiggtalne podloge koje
RPRIJXUDYDMX XSRWUHEX DODWD ]D L]adDdo3tapnéstbdeP D O QL K
WDNRyYyHU RPRJXUDYD EU]X L]JPMHQX L NRUgebgraisdiX SDUD
pLPEHQLND ORGHORP MH RVLIJXUDQD PRGXODUQRVW L NU
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detalja do 1x1 mtar SURVWRUQH UH]ROXMNaMNLADVWHUYBPL& HWDQ M I
SRWUHEQD MH VLPXODWRULPD WHUHQVNH YRAQMH L LQWH!
autonomnih terenskih vozi{&angi dr., 2011 Pokonieczny i Rybansky, 20;1Richmondi dr.,

2009. Postignuti stupanj detalinost QH RPRJXuUDYD GLJLWDOQL SULND] VW
ORaAH VH UDVSUDYOMDWL L R NYDOLWHWL XOD]JQLK SURVWHF
kvaliteta kreirmih modelgTalhoferi dr., 2015, nR SR Y H U D Q MvbldiGd-pwhlke@dkdji G R

VH RGQRVH QD SRKUDQX L REUDGX GLJLWDOQLK SRGDWDI
SRGUXpMH LBRUDAOYDBIMODKWMHYL ]D 9HIAX @ IMXGIDRQ NU HA/E
zahtijevaju prije svega autonomna vozila, no trendovi idu kaetdenvozila koriste vlastite
VHQ]RUH RNROL&D V NRMLPD X UHDOQRP YUHPHQX PRJX VN

smjer kretanja wealnom vremen(Al-Hasan Vachtsevanq2002.

SURVWRUQD UH]J]ROXFLMD UHOLMH [ PHNiaizehnBRRIBXUGLOD |
REMHNDWD pLMD aLULQD GXELQD LOL YLVLQD SUHOD]L P
GHWHUPLQLUDQH VX NXWRP QDJLED YHULP RG f aWR QLW
savladati 8SRWUHERP UH]RO XF L M RNH WHRGELDWW LV S RN @ B PHR V V
odnose na savladavanje prepreka.

OMHUHQMLPD SRSUHPQLK SURILOD YRGRWRND |DNOMXpH
visinski podaciCRONO GIPRa mogu Koristiti za izradu DMR pLMD UH]J]ROXFLMD QLMEF
IxXIm. THUHQVNLP PMHUHQMLPD MH GRND]J]DQR GD SRYHUDQMHI
NYDOLWHWH SURVWRUQLK SRGDWDND =D GHWDOMQLML
SRWUHEQLML VX WRpPpQLML L NYDOLWHW QL VALRGLIRLYDWNDIM SR H
UMHAHQMH

8 NRPSDUDWLYQH VYUKH PRAHPR LVND]DWIUDYPR QYW G HNQRX
bi bio velik zapV X UDpXQDOQRM PHPRULML pNrijeni @ D SR\E X XFpH/NM F
S5HSXEOLNH +UYDWVNH 3URVW R UedanrsigterBkésloly prapdaiiosti P D
YHOLPLQH (etd@dubdnirh memBriju od 1.47 Gbnekomprimiranom oblikuZa izradu
MHGQRJ VORMD NDUWH SURKRGQRVWL LVNRULAWHQR MH
jedne karte prohodnodza cjéokupnirasterskizapis treba uzetkvir grube S R 'Y &dillokd
200000km?) Republike Hrvatske: trenutnom formatdrebalo bi osigurati otprilike 20 Tb
memorije za pohranu podataeohodnosti jednog tipa vozila

ORAHPR UHUL GD WVPON\DLRDOY/IDKPPRJIXULK EUJLQD NUHWDQ
SULND]DQH VUHGQMH LOL SURVMHPQH RGQRVQR RSWLPDO
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prikazame RSWLPDOQH EUJLQH NUHWDQMD YR]LO DadapiRdméOX RGU
nisu Q Deh¥@KUHWBBRMREQRVWL YR]JLOD 1D NDUWDPD VX L]UD:
YR]LOD MHU WUHED LPDWL QD XPX GD QD QMLPD QLMH R(
SXWRYDQMD 1DMWRpPQLMX NDUWX SUHWSRVWDVYItO@kHQLK EL
QDNRQ MDVQR GHILQLUDQRJ VPMHUD LOL UXWH NUHWDQM
SURL]YRGH LQIRUPDWLYQRJ NDUDNWHUD NRML SUX&DMX R
WHUHQD WH GD VWYDUQR VWDQMH P/REGHKDER NSH K®Y WiHHUHLQO
=D NDUWRJUDIVNH SURL]JYRGH NUXSQLMHJ PMHULOD PRJX
UH]XOWDWD PRGHOD WH QD WDM QDpLQ SRGDWNH LVNRUL
SURYHGEH DNWLYQRVWHjadLUHJ SRGUXpMD GMHORYD

Hipoteza B je glasia ASUHYODGDYDMXiUL pLPEHQLN PRELOQRVWL Y
SHGRORANH SRGORJH

SBULOLNRP IRUPXOLUDQMD RYH KLSRWH]JH NRUL&AWHQD MH
NRMX NRULVWH SHGROR]L XLDUWRGRIRLMH. | B ORVEX\D D ANDMHRIWIU
L NYDOLWHWQLMH VWUXNWXULUDQH PHWRGH NRMH NRULVW

WUHEDPR SUHIRUPXOLUDWL i kobAsteAca\RLMWQARY] D QIDONDLVKW WHDQORDy
prahova).

Postaviena Hipoteza B P R asi parcijalno potvrditi ili odbaciti. % X G #aidu rezultati
nosivosti tla formulirani prema krajnjim vrijednostima,Kbrmirana su i dvascenarijima
Aeto/jesen +suho® L]IAP D S U R@dWrbkiiHjekom perioda godine koji sednosi na

V F H QIpto/jlesénAsuho WOR QHPD QLN D N BIY102 WskbihFZadvbet pekiha:9
Hipotezu B trebaodbaiti.

SURPDWUDMXLP D/ SH@DmEEMUAH ] XOWDWL 739 RWNULYDMX GC
NRULAWHQLKVAERDDWWEVMMWDYOMD SUHYODGDYDMXKdd RJUDQL
vozila BTR50 i Tenka M YLQRJIJUDGL pLQH YHULQX QHSURKRGQRJ ]
UWONHSURKRGQLK SRGUXpMD XJURNRYDQ Q ta\bBlfeprooRidL Y R & U X
WOR REXKYdaknd tenka M84 33.77 XNXSQLK QHSURKRGQLK SRYUAL
| L] L{gebBrafskim faktorima. Stoga prema €& U [ MPXD AS U R@dWreBu HO Ldijld M H
SRORYLFX JRGLQH RipoéeHaBRS B WiYLU GHDQND H

Hipoteza C je glasila BRVWRML SURVWRUQD NRUHODFLMD L]PHYX
NODVLILNDFLML L 86'$ NODVLILNDFLML QD LVWUDALYDQRP &

~
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8VSRUHGERP UH]XOWDWD X]J]RUDND YDYHQLK QD LVWRY
MDVQH L GLUHNWSgSH USBAHIakiilkaEljg tka. Stoga jeHipotezaC RGEDpPHQD
SUHWSRVWDYOMHQD JXVWRUD X]LPDQMD XaRAWNR WIBIQIVRIN Q D
uniformnost rezultata laboratorijskin analiza (vidl. 64. i Sl. 65.). U daljnjem radu na
QDFLR QDO QR Bepeipdstayiti da egpbitrebno provoditi uzorKdd QMD PDQMH JXVV
RVLP QD DOXYLMDOQLP WOLPD JGMH MH SRWUHEQR SURYRC
VYRMVWYD SUHGLVSRQLUDQD PDWLPpQLP VXSVWUDWRP V PN
LIPMHQH YODAQLK L VXKLKQUDNGREGMPKDMB DLV B VAHNG®WD L7 39

Hipoteza D je glasia A3RVWRML SURVWRUQD NRUHODFLMD L]PH}
NODVLILNDFLML L OLWRVWUDWLJUDIVNLK MHGLQLFD QD LVV

8 GHWDOMQLMHP L A&LUHP N Rj@ bidipsotrensunrditpasojall Y D Q M D
PRIXUQRVW XSRWUHEH SRVWRMHULK SHGRORANLK SRGDWD
SUHGYLYDQMD PHKDQLpPNLK VYRMVW D YRezultdNisupwadzalidaQ MD WH
za 66% (6 od 9) tipova tala postoji jasna korela®l D L]PHYyX WLSD WOD 23. L WLSIEL
NODVLILNDFLML 6YD WOD NRG NRMLK QLMH XWYUyHQD NR
DPILJOHM NRML MH GRRML.GDRWWRURRPFPQD ODOMRWR XWYUVyH
odrednica aluvijalnih tipova® D SUHPD 86&6 NODVLILNDFLML PDWLpPQL VX
Jasno je vidljivo dasu ginQ LVNH SODMWVUYPIQRRWILAWD NYDUWDUQH VW]
YLVRNH SOBVYWNRQIRIVWAL WUDQVSRUWLUDQH HimbdkopRAHQH X]
QDVWDOD L] JHRORANH SRGORJH YHUH VWDURVWL ,RGQRVC
JHROR&A&ND RVQRYD SULOLNRP PRGHOLUDQMD WLSRYD WOI
izostavljena, odnosno tip tla OPK sam po sebi nije dovoljagi ¥aSMHaAQR NDUWLUDQMH
za vozila.Temeljem iznesenitezultataHipotezaD je SRW Y. .6WHRID MH Dfl@aMXpHQR
SRWUHEH NDUWLUDQMD VYLK UDV 9K &moweti ldidiaoripskbl DUWH
terenskepokuse., VW R ] D NLO MXi X RBtxipGames i Frankenstein (201i5kambill i
dr.(201§. -HGLQR ODERUDWRULMVNLP SRNXVLPD PRJXUH MH GI
grupuWOD RGQRVQR QD WDM QDpPLQ VX RPRJIX{iMmdcesaD OM QML
VWDQMD QD JHPOMLaAWX VD VYUKRP XWYUYLYDQMD SURKRG

Hipoteza E je glasila ArohodnossWHUHQD SRGOLMH&H SURPMHQDPD X
meteoroRaANLK XYMHWD

,VWUDALYDQMHP MHWHRVURODIRHENR. KOG VRifsbihEst War¥aQ R
prohodnostterena WLMHNRP JRGLQH 3UR bBvétd Qrektrid leWitlddalB RO R AN L K
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prohodnost tla, stanje vodostajadotokai vegetacijske cikluse Ipnih kultura. Stoga je
HipotezaE SRWY.UYyHQD

BURKRGQRVW WOD RGUHYyXMH QHNROWNRUBGRERLK L Q
.ROLpPLQD SDGDOLQD RGUHYXMH VWDQMH YODAQRYWL WOTL
JRGLAQMLP GRELPD YLGOMLYR GD SURKRGQRVW WOD QH K
QDMPDQMH SDGDOLQD D PMHUHQMLPD NUK.NHRgEpakH XWY U
stranetijekom ljetapalesyQDpDMQH NROLpPLQH SD G Drapr@iodnéstila. WR VH
90DAQRVW WOD L WHPSHUDWXUD WOD UH]XGak®av VX L
(Frankenstein, 2008 Temperatura zrakiatrajanjeinsolacie RGUHyYyXMH UD]JLQX HYDSR
pHPX YHJHWDFLMVNL SRNURY LPD WDNRYHU YUOR YDAt
evapotranspiracije vode iz ttat LMHNRP PMHUHQMD YODAaQRVWL WOD WI
SDGDOLQDPD VUHGLQD SYROMMIEDD P $ORMVMHIIHH QH NWHW D Q M
VSHFLILpQLP @R N DAH WeDoRdRife se nalaze MUHWHAQR XUDYQMHQRM
- f OHVQRM SRGOR]JL V WUDYQDWLP SRNURYRP ,VWRYUHP
ORNDFLMLPOFEWRMRELOMHAMD NDR L SUHWKRG,QiBRUQDYHGH
]JDELOMHAHQH ]DPMHWQH . REzBO IMARKIG &mpht@d & Qifedigdtimsy O D
YODAQRVWL WOD D VDRWLPR WIOMH H. LQ RAVIMWRRWHNVW WDA/ SLUDF L
AQDNQDGQRJ3® VPDQMHQRJ ZvVDmadkhtbkeM MagiX BsgdviaRaju Y adse
LVXALYDQNBSWODWXUD WOD LPD L]JUDY BEdgxepoglMidadidsiQD X GL
QD WHPSHUDWXUH RNR WRpNH VPU]IDYDQRMDy N D®&D R RWIOLA
(temperature ispo€b°C) i niske nosivosti pri temperaturama iznad @& vedrih ljetnih dana
tlo ovisno o dubiniPRaH GRVHUL MIGIOSHSU DON X DHXWYUYLYDQMH SRY't
QRVLYRVWL WOD VD VYLP UHIHUHQWQLP SDUDPHWULPD SR
koji bi bili u stanju provoditi S U D U pt@pniih svakog zasebnog paramékiasoni dr.,

2003 2VLP N R&dipd, @sle vegetacijskog pokrova, temperature zraka, temperature tla

L YODAQRVWL WOD X SURPDWUDQMH ELOR EL SRWUHEQR X
JXVWRUX L WLS YHIJHWDFLMH HYD SIRUDDF h MeddRY B & MVQNDI V
QDYHGHQLK SDUDPHWDUD PRJXUH MH SWHRerrHdoWAManj@GDOMLQ
LQIRUPDFLMH RrahkebDsieihRaewibl,. 20048 Btevens dr., 2016 Vahedifardi dr.

2017) 3BRGUXpMH 5HSXE O L NSMARSd) WoikNrel AStiReéXPadsivd) Missign

ali su snimci vrlomale rezolucijgl x1km &aWR QH EL |[DGRYROMSBMRER®OR |DKW
osnovna problematikaezana uzGRVWXSQRVW VQLPDND aHOMHQRJ SRGU.
QH SRVWRMH VHQ]R UL néaith Qltvbedrq o kpiiz Rolshie@e hiintd RrieMedénim
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na malom brojudkaF LMD XVSMH&QR MH GRELY HQaukupoRSIAP®WE X MNDDR
LVWUD&SODBEMUDN X L Vtwhad BiLbitiDudreXen na uporabu daljinskih
L VW U D aenvelle@ Mdbivenih informacija terenskih mjerenja mogli bi se dobiveni podaci

upotrijebiti za kontrolu i usporedbu rezultai@hodnosti tla

.OLPDWVND RELOMHAMD JRGLAaQMtbhk @ R B BalideYvlikl licK M X S UL
LVWUDALYDQR Zi 8aRI&hbK fpokbnojQ Profddsnoj podlozi razina vodostaja ovisi
JRWRYR LVNOMXpLYR R RERULQVNLP YRGDPD GRN VH QD
QHNROLNR L]YRUD YRGH NRML JPoflaviivahj@okanicd idlietagiP O MHW D
ivelikih NRCALHRGDOLQD X]JURN VX L]JJUDGQMH JXVWH PUHAH PHC
proljetnih ili naglih ljetnih pljuskova prije hidroregulacijskih radova vodotoci nisu uspijevali
odvodniti se slivere padalineV RUDQLFD SUL pHPX \éXPo#ébndgd YDOH
napomenuti da su swi stalnim vodotocma izmijenjeni PDW ltgk@1 LOL VX SRVWRM
LIGXEOMHQL KLGURPHOLRUDFLMVNLP |DKYDWLPD pLPH MH I
WDORALR W L MHidiomEliohatljskiPr&tiQuDsu provedess ciliem obrane od poplava,

QD QDpLQ GD VX LVNRSDQ Erilhdpbrade ua2hih lpQuBtakaRterenBkim
NDUWLUDQMHP XWYUYHQD MH YLVRND XQLILFLUDQRVW REC
Svojim oblikom nalikuju na obrnuti trapez aWR MH UH]X OG\CDQND A MEHPM M X V'V
upravljanja vodamau smisluregulacije oborinskih voda i obrane od popldvYa.novonastalim
DQWURSRJHQLP YRGRWRFL P D-gklghiba ¥tvoians fe\nwo Rdritd bidjr HU D R
VX RQHPRJIXiUHQ@LAISQ R B HR/S:AMHDd@tddDiak imaju dovoljno dubok sloj
QDWDORAHQRJ PDWHULMDOD NRML SUHOD]L GXELQH RG FI
YODAQRVWL QLMH PRJXUH SUHOD]JLWL L X OMHWQLP PMHVH
QDM@R¥WRMHUD PUHAD YRGRWRND L RGYRGQLK NDQDOD V
YRGH YUOR EU]JR RWMHpX Wz dvenavredéndteloa RapdPigndtVi wddtaSdk G D
SULURGQH YHJHWDFLMH PRPpYDUQLK EQ@K RN IR GAADHN DI MO
SURWRPQRVWL NDQDOD 6YRMRP PDQMRP @aLULQRP GR P
stabala razlikuju se jedino gornji dijelovi stalnih vodotoka. Stoga bi sve stalne vodotoke bilo
SULPMHUQLMH QD]JLYDWL ARDDMBLOM\PNDEP MG R XL IR IDGXI@ IPE/DHLC

1D UDVW L YHJHWDFLMVNH FLNOXVH XeyoNbkhjiHuvjet] PMHQ D
SURKRGQRVWL WHUHQD SULVXWQL VX WLMHNRP OMHWD NDC
NXOWXUH GRVHBKLMYRMH YNVHMXPH L WLPH QDijgko@DYDMX !
YRAQMWHQLFH SUHGVWDYOMDMX QDMGLQDPLpQLMNaYHJHWD
SRGUXpMX LVWUDALYDQMD X]JDMDMX VH ALWDULFH NXNX

193



krumpir, uOUMDQD UHSLFD GMHWHOLQVNR WUDYQH VPMHVH 6Y
vremena sadnje i obrade tla, stoyaH WMIEMQR GHILQLUDWL L MHGQR]QDpD
usporenja vozila. Izmjene u vezi promjemegetacijskog pokrovanasada ili pldoreda i
WUHQXWQX VLWXDFLMX QD WHUHQX PRJXUH MH GHWHNWLU|
bi trebale biti dostupne u kratkim vremenskim intervalima (najmanje na tjednoj bazi) kako bi

se mogla pratiti dinamikeastavegetacijgHubacek dr., 2015 Xie i dr., 2008)

194



6. =DNOMXpDN

8 RYRP UDGX MH SURVWRUQRP DQDOL]RP LgedgrdisQiwW LW D W L
p L P E HQMW\YDJpréh@bostterenaza vozila na kontaktrom prostou DNRYDpPpNH OHVQ
]JDUDYQL L SREUYV UIDGM&HRUMREI WD L\PN L KodnbsiE $¢ @4 dtjEcaj
XVSRUHQMD YR]LOD XVOLMHG S Rrljéfa, Y& RateMimatskih Ovighe, W LK R |
voda i vegetacijeU LV W U BuULXYNOGQWX pHQL DQWURSRJIJHQL REMHNWL L

odgovarali stvarnom odrazu situacije u prostoru.

Analiza usporenja vozila provedena (S modebm koji je zasnovan na principima
neizrazite logike (englFuzzy logi¢. Model e WSRVWDYOMHQ QD SRVWRMHUL
prostornim podatcima 3AURYHGHQD MH NRQWUROD OGRRNQ&RAZeE SURVW
SRGDWDND QD WHPHOMX NRMLK MH bpiddtbriik &alifed D § @ B [RLUMIGKE
prostornih rezolucijgloja nagiba padingprovedenim terenskim mjerenjin@RSUHpP QLK SURIL
hidrografskih objekata zaravnjenin GLMHORYLP D SR G,datrpfeténtriuvasoluia LY D Q M
modela odabrana jezolucip UHOLM.D [ P

1D WHPHOMX SR]QDWLK ORNDFLMD LVWUDAHQLK SURII
klasifikaciji provedeno je terenekuzorkovanje uzoraka tla (72), te laboratorijska analiza
X]JRUDND WOD SUHPD 86&6 NODVLILNDFLML WOD .DUWLUDQ
dvaju klasifikacijskih sistema tla.

UVSMHAQR MH SURYHGHQR NDUWL U D QkdrtdgidfgdinNddlidicaL K VY R
OPK i OGK 8WYUjeHi@ B gline QLVNH SO@UWIDVWB®H QD JHRORANR
kvartarne starosti, dok su glinE LVRNH S QOH) WjesQ Ravisparti@ H L WDORAHQH
vodotoke nastale na tim& D W L p Q R J i¥ peBodapliodevs DmiocenalJstanovljena je
QXAaQRVW ODERU DWWk Lkisifibiranfa flaQie@d JISCSX VYUKX XVSMHA&Q
kartranaPHKDQLpPpNLK VYRMVWDYD WDOD

Proveden suterenslain situmjerenjaX Q XWDU XVNRJ SRGUXpMD $URVWRU
na 12 lokacijaodabranih natemelu QMLKRYH JHRPRUIROR&NH SHGROR
heterogenostRezultatiin situmjerenp('.3 VRQGD ]D PMHUHQMH XAm@aQRVWL
sondg XVSMHaAQR VX WUDQVODWLUDQL QD pLWDYR SRGUXpMH |
LIPHYyX SDUDPHWDUD ., YODAQRVWL WOD 10.95,90k/st ELOH
WUDQVIRUPDFLMVNL S D4d bralHaefldilente]ipitezeXtativriosd (B L]P H Y X
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0.48091L. 5H]XOWDWLPD PMHUHQMD ., WLMHNRP VYLK JRGLAC
SHWRGQHYQLK PMHUHQMD XWYUYyHQR MH GD VH SURKRGZC
9UAQH YULMHGQRVWL QRVL YRAUMALO W B W-RY G WRHEIQhae QH VX
vrijednosti u scenatij A]LP D S UR PRINHLIITRékom ljeta i jeseni nosivost tla nije
RJUDQLpDLYCEMXQ LN SURKRGQRVWL YR]LOD

$QDOL]RP KRGD NROLPLQH SDGDOLQH Wishdsi préhBdnbRiGLQH Q
WOD L NROLPLQH SDGDOLQD YHU GD QD QMX XWMHpPX L RVV

naoblaka i vjetar).

THUHQVNLP NDUWLUDQMHP L PMHUHQMLPD XWYUYyHQH VX
uslijed prisutnostivod&X YRGRWRFLPD XWYUVyHQL ., GQD YRGRWRND S

svihtipovavozila.

.YDOLWHWD L WRpPQRVW L]YRUD L UH]XOWDWD YODVWLWL
parametara, koji su nakon provedenih analiza strukturirani kroz GIS md&U LVWHUL SULQ

neizrazite logike.

SRPRUX QHL]JUD]JLWH ORJLNH VWUXNWXULUDQ kasgotuNRHILFI
vrijednosti neprohodno (0), uvjetno prohodno(0 L SURKRGQR sugsupiBidQLFL
6 grupa faktora: Faktor nagibelMHID )DNWRU KUDSDYRVWL SRYU&ALQH )LC
Vegetacijski faktor i Antropogeni faktob H] XOWDWL VX RPRJXULOL NDUWRJU
GRVWXSQRVWL SRGUXpMD ]D UD]OLPLWLK WVSRRBE LYR]L
AJLPDROMMPRINUR® =DNOMXpHQR MH GD GRPLQDQWH RJUDQL
PLQH YRGH MH]HUD Lra2dabuRAULDIP®LS URFBNRNKUR?® SURPMHQR
PHWHRURORANLK XYMHWD WOR SRVWDMH SUHYODGDYDMXl

196



Literatura

10.

Affleck, R. T., Melloh, R. A., Shoop, S. A., 2009: Crassuntry mobility on various
snow conditions for validation of a virtual terrailgurnal of Terramechanic46 (4),
203210, DOI:10.1016/j.jterra.2008.12.005.

Agren, A. M., Lidberg, W., 36mgren, M., Ogilvie, J.,Arp, P. A2014: Evaluating digital
terrain indices for soil wetness mappiagSwedish case studidydrology and Earth
System Sciencds (9), 36238634 DOI: 10.5194/hes48-36232014

Ahlvin, R. B., Haley, P. W., 199NATO Refeznce Mobility Model Edition 1l, NRMM Il

8 VH UV 1 WarkwagsExperiment Station, Corps of Engineers, Vicksburg.

Al-Hasan, S., Vachtsevanos, G., 2002: Intelligent route planning for fast autonomous
vehicles operating in a large natural terr&dopoticsand Autonomous Systed (1), 1+

24, DOI:10.1016/S0928890(02)0020¢ .

Albert, M., Koenig, G., Mason, G., 2000: Development of a FASEedlsons model for

the state of the ground, iRroceedings of the 2000 Winter Simulation Conferdads.
Joines J. A. et al), IEEE, Orlando, 1040109.

Andersen, HE., McGaughey, R. J.,&son, W. W., Reutebuch, S. E., Mercer, B., Allan,

J., 2003: A comparison of forest canopy models derived from LIDAR and INSARS
Archives34 (3/W13), 211217.

ArcGIS Desktop Help 10.5 Spatial analyst toolbBrvironmental Systems Research
Institute  (ESRI), https://desktop.arcgis.com/en/arcmap/10.5/tools/spatialy st
toolbox/fuzzymembership.htin (30.10.2020.).

Atkinson, D. M., Deadman, P., Dudycha, D., Traynor, S., 2005: Mritgria evaluation

and least cost path analysis for an arctiovedather roadApplied Geographg5 (4), 287+

307, DOI:10.1016/j.apge0g.2005.08.001.

Bacon, S. N., McDonaldc. V., Baker, S. E., Caldwell, T. G., Stullenbarger, G., 2008:
Desert terrain characterization of landforms and surface materials within vehicle test
courses at U.S. Army Yuma Proving Ground, US8urnal of Terramechanic5 (5),
167483, DOI:10.1016/j.grra.2008.09.005.

Baylot, E. A., Gates, B. Q., Green, J. G., Richmond, P. W., Goerger, N. C., Mason, G. L.,
Cummins, C.L, Bunch, L. S., 2005tandard for Ground Vehicle Mobility).S. Army
Corps of Engineers, Vicksburg.

197


https://desktop.arcgis.com/en/arcmap/10.5/tools/spatial-analyst-toolbox/fuzzy-membership.htm
https://desktop.arcgis.com/en/arcmap/10.5/tools/spatial-analyst-toolbox/fuzzy-membership.htm

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Becker, C. M., Els, P. S., 2014 :dfifing of rough terraininternational Journal of Vehicle
Design64 (2/3/4), 240, DOI:10.1504/13VD.2014.058500.

Bekker, M. G., 1956Theory of Land LocomotigrJniversity of Michigan Press, Ann
Arbor.

Birkel, P. A., 2003: Terrain Trafficability in Modelinand SimulationTechnical paper
Sedris(1), 1#40.

BognarA., /IHV L OHVX VOLpQL Gebptatsk sla3MKD (1) .LYEOW V N H
%RJQDU $ *HRPRUIRORA&ND Adtd Gedg@idiCalGdicaM D +UY
34, 7R9.

%WRJIJXQRYLU (la sekcij® Vinkovci X PMHULOX VWUXpQL
,QVWLWXW |]D SHGRORJLMX L WHKQRORJLMX WOD SROMI
Zagreb, 58.

%WRJIXQRYLU O 5DSDLuU O "LILW Dkarte] Repuiikb RV QR'Y
Hrvatske,% LOWHQ 6DYMHWD ]D GDOMLQVNIDR, 65¥%WUDALYDQMD
%RMDQRYVNL SUKHRORAND LVWUDALYDQMD X 60T
u: Znanstveni skup: Slavonski Brod,-P®. listopada 1988. X U yBi)p3ONO.

%RULVRY O %DQNRYLU 5 'UREQMDN 6 (YDOXDFL

JHPOMLAWD SUL L]UDGL 9PN Q/RIVWW K QNRISIBEBER 8 Q RV W L
Bozdech, G. W., 2012A GPSbased Mobility Power Model for Military Vatie
Applications University of Tennessee, Knoxville.

Bruzese, V. M., 1989Terrain analysis and geographic information syste@segon
State University, Corvallis.

Campbell, D. M. H., 201ZTRAIL: Optimizing trail locations by terrainonditions and
other considerations, at high resolutiofhe University of New Brunswick, Fredericton.
Capek, J., Zerzan, PaL P N R YZD19: Influence of tree spacing on vehicle manoeuvers
in forests, ICMT 2019 - 7th International Conference on Military Technologies,
ProceedinggJune) DOI: 10.1109/MILTECHS.2019.8870092

Casagrande, A., 1948: Classification and Identification of Sais)saction ASCE, 113,
901-930.

Chiroux, R. C., Foster, W. A., Johnson, C. E., Shoop, S. A., Raper, R. L., 2005: Three
dimensional finite element analysis of soil interaction with a rigid whapplied
Mathematics and Computatid62 (2), 704722 DOI: 10.1016/j.amc.2004.01.013.

Choi, K. K., Jayakumar, P., Funk, M., Gaul, Masfy, T. M, 2019: Framework of
Reliability-Based Stochastic Mobility Map for Next Generation NATO Reference

198



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Mobility Model, Journal of Computational and Nonlinear Dynamidd (2), 021012,
DOI: 10.1115/1.4041350
Ciobotaru, T, 2009: Semiempiric algorithm for assessment of the vehicle mobility,
Leonardo Electronic Journal of Practices and Technolo§i€s5), 19830.
Daigle, J. J., Hudnall, W. H., Gabriel, W. J., Mersiovdky, Nielson, R. D., 2005: The
National Soil Information System (NASIS): Designing soil interpretation classes for
military landuse predictions,Journal of Terramechanicd2 (3#), 3058320, DOI:
10.1016/j.jterra.2004.12.002.
Dawkins, J. J., 201 Terrain Characterization and Roughness Estimation for Simulation
and Control of Unmanned Ground Vehiglésiburn University, Auburn.
Defense Mapping Agency Procedural Guide for the Proiduction of the Sythesized Cross
Country Movement Compilation Overlay(s), Schlg0,00Q Defense Mapping Agency
Hydrographic/Topographic Center, Washington D.C., 1982.
Densham, P. J., 1991: Spatial decision-qgt systems, uGeographical Information
Systems: Principles and Applicationg.(Maguire, D. J. i dr.), Longman Sciditti&
Techincal, Essex, 40812.
Di Martino, F., Sessa, 2011: Spatial analysis and fuzzy relation equatidwailsances
in Fuzzy System2011 (1), DOI: 10.1155/2011/429498.
Dohnal, F., Hubacek, MSimkova, K, 2019: Detection of Microrelief Objects bmpede
the Movement of Vehicles in Terrait§PRS International Journal of Génformation
8 (3), 101 DOI: 10.3390/ijgi8030101
Donlon, J. J., Forbus, K. D., 1999: Using a Geographic Information System for
Qualitative Spatial Reasoning about Trafficability, iroceedings of QR99, The
International Workshop on Qualitative Reasoni@pgnitive Systems Division of the
Department oElectrical Engineering and Computer Science, Loch Aw#11
Drescher, A., Hambleton, J. P., 2010: Geotechnics and TerramectaBtltsAnnual
Geotechnical Engineering Conference Geotechr8tsPaul, (2331).

XND $ Razvoj modela prometnosti drQD ]D SODQLUDQMH SULYC
skiderom 6 YHXpLOLaWH X =DJUHEX =DJUHE
Earl, R., 1997Prediction of trafficability and workability from soil moisture deficit, Soil
and Tillage Researc#0 (3#4), 155468, DOI:10.1016/S0161987(96)01072.
Eastman, J. R.1999: Multicriteria evaluation and GISGeographical information
systems493502.

199



39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Eichrodt, A.W., 2003Development of a spatial trafficability evaluation syst&mH,
Zurich.

)UDQpXOD Kiartografske projekcie6 YHXpLOLAWH X =DJUHEX *HRG
Zagreb.

Frankenstein, S., 2008ASST Soil Moisture, Soil Temperature: Original Versus ,New
Engineer Research and Development Center, Vicksburg.

Frankenstein, S., Koenig, G., 200#&SST Vegetation ModelSold Regions Research
and Engineering Laboratory, Vicksburg.

Frankenstein, S., Koenig, G., 2004Bast Allseason Soil STrength (FASSDold
Regions Research and Engineering Laboratory, Vicksburg.

Frankenstein, S., Stevens, Mcott, C, 2015: Ingestion of siolated SMAP L3 soil
moisture data into military maneuver plannidgurnal of Hydrometeorologyl6 (1),
427440 DOI: 10.1175/JHMD-14-0032.1

GarciaGaines, R. A., Frankenstein, S., 20BCS and the USDA Soil Classification
SystemDevelopment of a Mapping Schen@nld Regions Research and Engineering
Laboratory, Vicksburg.

Gambill, D. R., Wall, W. A., Fulton, A. J., Howard, H. R., 2016: Predicting USCS soil
classification from soil property variables using Random Fordsiirnal of
Terramechanic$§5, 8592, DOI: 10.1016/].jterra.2016.03.006.

George, A. K., Singh, H., Dattathreya, M. S., Meitzler, T. J., 2017: A Fuzzy Simulation
Model for Military Vehicle Mobility Assessmenf\dvances in Fuzzy Syste?@dl7, 112,
DOI:https://doi.org/D.1155/2017/3982753.

Grandjean, G., Angeliaume, S., Hohmann, A., Mardhel, V., Bourguignon, A,
Courbouleix, S., Chanteclerc, M., Nouvel, J. F., Grima, M., Saporiti, N., Rousselin, T.,
Yesou, H., Uribe, C., Schaefer, G., N'Guyen, T., Champigny, P., Vandgehé&., 2009:
The ECORS system: A mobility decisiomaking tool based on earth observation data,
u: International Geoscience and Remote Sensing Symposium (IGAEBEB) Cape
Town, 355858, DOI:10.1109/IGARSS.2009.5417657.

Grogan, A., 2009: Creating a &ml Analysis Model For Generating Composite Cost
Surfaces to Depict Cross Country Mobility In Natural TerrairASPRS/MAPPS 2009
Fall Conference American Society for Photogrammetry & Remote Sensing, San
Antonio, 141

*XPR $ . Modelling theCrossCountry Trafficability with Geographical

Information Systemd&.inkdpings universitet, Linkdping.

200



51.

52.

53.

4.

55.

56.

S57.

58.

59.

60.

61.

62.

63.

Gustafsson, K., Hagerstrand, J., 20@&velopment of a neighbourhood graph for

traficability analysis FOI- Swedish Defence Research Agency, Linkgpin

Haley, P. W., Jurkat, P., Brady, P., 197B&TO Reference Mobility Model, Edition I,

Users Guidel, Vol .TARADCOM Laboratory, Warren.

Haley, P. W., Jurkat, P., Brady, P., 1978I&8TO Reference Mobility Model, Edition I,

Users Guidel, Vol ZTARADCOM Laboratory, Warren.

Han, D. H., Kim, Y. D., Lee, J. Y., 2014: Multiptiterion shortest path algorithms for

global path planning of unmanned combat vehicl€@mputers and Industrial

Engineering71 (1), 5769, DOI:10.1016/j.cie.2014.02.013.

Handke, A., Btikofer, M., 1994: Computeaided Mobility Prognosis of Vehicles in the

Field, in:6th European ISTVS Conferent¢8TVS, Vienna, 139.50.

Hengl, T., Reuter, H. I., 200B6EOMORPHOMETRY Concepts, Software, Applications

Developments in soil sciencex Volume 33, Elsevier, Amsterdam, DOI:

10.1017/CB0O9781107415324.004.

+HAWHUD + $QDO\WLYV RI SHGRORJLFDO IDFWRUYV
DNRYR ORHVV SODWHDX DQGe MirinyGeddyyPetroletird RDW LD

Engineering Bulletir85 (1), 1323, DOI: 10.17794/rgn.2020.1.2.

+HaAWHUD + 3 D K H UyQidaNgeo@raphic fact@ & of terrain trafficability of

military vehicles according to Western World methodologidsyatski geografski

glasnik/Croatian Geographical Bulleti0 (2), 581, DOI:10.21861/hgg.2018.80.02.01.

+HAWHUD + ,BaOdnikWDN O.RUHNFLMD GLJLWDOL]JLUDQH 2

karte Republike Hrvatskeur. 2UHAaL,0/R'Q p D, U Maradin M.), 7. hrvatski

geografski kongresy D N R 235236

Hetherington, J. G., Smith, P. D., 1986: The survivability and mobility of armoured

fighting vehicles Tuition using a simple computer progradoeurnal of Terramechanics

23 (3), 131440.

Hintze, D., 1991: The Prediction of Soil Strength with the Aid ofalic Data, in5th

European conferencéSTVS, Budapest, 125.

Hofmann, A., HoskovdMayerova, S., Talhofer, V., 2013: Usage of fuzzy spatial theory

for modelling of terrain passabilityAdvances in Fuzzy Systen013, 1#,

DOI:10.1155/2013/506406.

HofmanQ $ +RIVRNURYI a 7TDOKRIHU 9 .RYD tN 9

models for calculation of coefficients of terrain passabif@uality & Quantity49 (4),

16794691, DOI:10.1007/s1113314-00721.

201



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Hohmann, A., Grandjean, G., Mardhel, V., Schada®r,Desramaut, N., 2013: A GIS
based Vehicle Mobility Estimator for Operational ConteXtgnsactions in GISL7 (1),
7895, DOI:10.1111/j.146'671.2012.01351..x.

Horttanainen, P., Virrantaus, K., 2004: Uncertainty evaluation of terrain analysis results
by simulation and visualization; 3 U R F WK ,QW &RQI RQ *HRLQIRUPEL
Information Research: Bridging the Pacific and Atlanic. Brandt, S.), University of
Géavle, Gavle, 47380.

+RAN-RDODHURYD & 7DOKRIHU 9 athem&ibeQniddebusedin 0O
decisionmaking process with respect to the reliability of geo datalfaseedia Social

and Behavioral Sciencés 16524657, DOI:10.1016/j.sbspro.2010.12.381.

Hubacek, M., Ceplova, L., Brenova, M., Mikita, T., Zerzan, P., 2Bhalysis of Vehicle
Movement Possibilities in Terrain Covered by Vegetatiorinternational Conference

on Military Technologiegur. Krivanek, V.), University of Defence, Brno, 3@&05.

Husnjak, S., 2014Sistematika tala Hrvatske + UY D W V N D ndkfadax Bdg@h & Q D
Intelligence preparation of the battlefieldrield Manual FM 34130, Headquaters,
Department of the Army, Washington D.C., 1994.

Jiang, H, Eastman, J. R2000: Application of fuzzy measures in midtiteria evaluation

in GIS, International Journal of Geographical Information Scientd (2), 173484,

DOI: 10.1080/136588100240903

Jones, R., Horner, D., Sullivan,, Rhlvin, R., 2005: A methodology for quiditatively
assessing vehicular rutting on terraidsurnal of Terramechanicg2 (3#4), 245257,

DOI: 10.1016/j.jterra.2004.10.007

Jurkat, M. P., Nuttall, C.J., Haley, PW., 1976KH $0& 1 PRELOSAMyPRGHO
Tank Automotive Command, Warren.

Kainz, W, 2001: Fuzzy Logic and GISUniversity of Vienna, Viennal 21,
http://homepage.univie.ac.at/wolfgang.kainz/Lehrveranstaltungen/ESRI_Fuzzy Logic/F
ile_2_ Kainz_Text.pdf

Kang, M:W., Jha, M. K. Hwong, D, 2011: A GISbased simulation model for military
path planning of unmanned ground robdtsernational Journal of Safety and Security
Engineering 1 (3), 248264, DOI: 10.2495/SAFEV1-N3-248-264,

Kirkland, J. L., 1981. Remote Sensing of Soil Trafficabilffactors, in:Seventh
International Symposium Machine Processing of Remotely Sensedubaturroff,

P.G., Morrison, D.B.), Purdue University, West Lafayette, 453.

202


http://homepage.univie.ac.at/wolfgang.kainz/Lehrveranstaltungen/ESRI_Fuzzy_Logic/File_2_Kainz_Text.pdf
http://homepage.univie.ac.at/wolfgang.kainz/Lehrveranstaltungen/ESRI_Fuzzy_Logic/File_2_Kainz_Text.pdf

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Knob, M. J., 2010Estudo de trafegabilidade aplicado a veiculos de roddransporte

e tracdq Universidade Federal de Santa Maria, Santa Maria.

.RUROLMD % ,198B0P2Y0QRYQD JHRORAND NDUWD 6)5-
1DALFH8B% *HRORANL ]DYRG =DJUHE 6DYH]QL JHROR.
Kourdian, R.,2009: Analyse de la traficabilité en zone tropicale par imagerie spatiale
optique et radar. Application au Tchad méridionabéosciences et Ressources
Naturelles, Paris.

Kristalova, D., 2015: Evaluation Of The Data Applicable For Determining The Routes
Of Movements Of Military Vehicles In Tactical Operation, international conference
KNOWLEDGEBASED ORGANIZATION De  Gruyter, Berlin, 69%05,
DOI:10.1515/kbe20150118.

Kruse, F. A., Boardman, J.W., Lefkoff, A. B., 2000: Extraction of compositional
information for trafficability mapping from hyperspectral data, Algorithms for
Multispectral, Hyperspectral, and Ultraspectral Imagery . Shen, S.S., Descour
M.R.), SPE 4049, Orlando, 26273, DOI:10.1117/12.410348.

Kuckelkorn, L., 1942: Befahrbarkeitskarte Libyen 1:3.000.000, Karte der
Wehrgeologenstelle (12) vom Marz 1942ringen Collection Archive, Bundeswehr
Geoinformation Center, Euskirchen.

Lagacherie, P., McBtaey, A.B. i Voltz, M., (ur) 2007:Digital soil mapping. An
introductory perspectiveDevelopments in soil science, vol 31, Elsevier, Amsterdam.
Lal, R., Kimble, J.M., Follett, R.F., Stewart B.A., 19%il Processes and the Carbon
Cycle 15t edition, CRC Press, Boca Raton, DOI:
https://doi.org/10.1201/9780203739273

Lantz, F., Edlund, S., Jungert, E., 2005: Context Fusion for Driveability Analys&thin:
International Conference on Inforation Fusion IEEE, Philadelphia, 1264271,
DOI:10.1109/ICIF.2005.1592002.

Laskey, K. B., Wright, E. J., da Costa, P. C. G., Costa, P. C. G., 2010: Envisioning
uncertainty in geospatial informatiomternational Journal of Approximate Reasoning
51 (2),209223, DOI:10.1016/}.ijar.2009.05.011.

Leighty, R. D., 1965: Terrain mapping from aerial photography for purposes of vehicle
mobility, Journal of Terramechanic(3), 5567, DOI:10.1016/0022898(65)90023.
Lessem, A., Ahlvin, R., Mason, G., 1996: Stastic vehicle mobility forecasts using the
NATO reference mobility modelJournal of Terramechanics33 (6), 273280,
DOI:10.1016/S002-2898(97)000181.

203


https://doi.org/10.1201/9780203739273

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Li, Q., Ayers, P. D., Anderson, A. B., 2007: Modeling of terrain impact caused by tracked
vehicles Journal of Terramechanie#4 (6), 395410, DOI:10.1016/j.jterra.2007.09.001.
List of Publications of the U.S. Army Engineer Waterways Experiment Stdbarme

II (ITL-931), US Army Corps of Engineers, Vicksburg, 1993.

Loomer, S., 1987: Computassisted terrain analysis on a microcomputeu;
Proceedings of the International Symposium on ComyAssisted CartographyAuto-
Carto VIII, Baltimore, 434444,

Lubello, D., 2008:A Rulebased SDSS for integrated forest harvesting planning
Universita degli stuiddi Padova, Padova.

Malm, F., 2018: One hundred years of crosantry mobility prediction in Germany, u:
Military Aspects of Geology: Fortification, Excavation and Terrain EvaluationRose,
E.P.F. idr.), Geological Society, London, https://doi.ddgl144/SP473.7.

Mason, G., Ahlvin, R., Green, J., 200BhortTerm Operational Forecasts of
Trafficability, U.S. Army Corps of Engineers, Washington, D.C.

Mason, G. L., Gates, B. Q., Moore, V. D., 2012: Determining forces required to override
obstacles forground vehicles,Journal of Terramechanics49 (3#), 191496,
DOI:10.1016/j.jterra.2012.04.001.

Mason, G. L., Moore, D. W., Brandon, G. M., Leese, D. L., 2@28a Collection and
Analysis of Moisture and Soil Strength Information for Validation of Nexe-8f-the-
Ground ModelsEngineer Research and Development Center, Vicksburg.

Mason, G., Priddy, J. D., Stevens, M. T., Towne, B, @®korio, J. E.2015: Test
Procedures for the Determination of ORass Vehicle Cone Index (VCBHroceedings

of the 13" ISTVS European Conference, Romé.

McBratney, A. B., Mendonca Santos, M. L., Minasny, B., 2003: On digital soil mapping,
Geodermdl17 (%:2), 352, DOI: 10.1016/S0018061(03)002231.

McKenzie, N. J., Ryan, P. J., 1999: Spatial prediction of soil properties using
environmental correlation,Geoderma 89 (1), 6784, DOI: 10.1016/S0016
7061(98)001372.

Messmore, J. A., 198ZFerrain Analysis Procedural Guide for Drainage and Water
Resoures U.S. Army Corps of Engineers, Fort Belvorr.

Messmore, J. A., Vogel, T. C., Pearson, A. R., 19&train analysis procedural guide

for vegetationU.S. Army Corps of Engineers, Fort Belvoir.

OLNXOLU 'Designofdemining machinesDesign of DangrMachinesSpringer,
London, DOI: 10.1007/978-4471-45042.

204



102. Military Geographic Intelligence (Terrain)Field Manual FM 3.0, Headquaters,
Department of the Army, Washington D.C., 1972.

103. Mintzer, O., Messmore, J. A., 198Zerrain analysis procedural igde for surface
configuration U.S. Army Corps of Engineers, Fort Belvoir.

104.Mohamad Rabab, M. Z., 200Development of Terrain Analysis Database Using
Military Geographic Information Systerniversiti Putra Malaysia, Serdang.

105. Mohtashami, S., Bergkvist, L.6fgren, B., Berg, S., 2012: A GIS Approach to Analyzing
Off-Road Transportation: a Case Study in Swe@eoatian journal of forest engineering
33 (2), 275284.

106. Murphy, N. R., Randolph, D. D., 199A: Limited NRMM Validation Study for ISTVS
US Army Cops of Engineers, Vicksburg.

107.NCAR (National Center for Atmospheric Research), 20@7Comparison of Road
7THPSHUDWXUH ORGHOVR )$667 ,0RédRch BAQplEati6éris7 + (50
Laboratory, Boulder.

108. S DKHUQLN 0 7XWD - .RYDpHYLITerrain ServiceabityHidd PL Q D W
Military Vehicles by GIS Relief Analysig?romet- Traffic&Transportationl8 (6), 387+
394.

109. Pahernik, M, Tuta, J, 2010: Soil cone index as parameter of military-roiid vehicles
mobility, Traffic Engieneering30 (1), 142447.

110.Pearson, A. R., Wright, S. J., 198)nthesis guide for crog®untry movementJ.S.
Army Corps of Engineers, Fort Belvoir.

111.Pike, R. J.,1995Geomorphometry progress, practice, and prospect, Zeitschrift fur
GeomorphologieSuppl., 1Q, 221238.

112.Pimpa, W., 2012Terrain analysis for path finding of combat cressuntry movement
Suranaree University of Technology, Nakhon Ratchasima.

113.Pimpa, W., Sarapirome, S., Dasananda, S., 2014: GIS application to development of
military crosscountrymovement maps at Mae Sot District, Western Thail&ndanaree
Journal of Science and Technolddy (3), 215232, DOI:10.14456/sjst.2014.16.

114.Planning and design of roads, airfields, and heliports in the theater of operatads
design Field Manual FM #430-00-1, Headquarters, Department of the Army,
Washington, D.C., 1994.

115. Pokonieczny, K.Rybansky, M, 2018: Method of developing the maps of passability for
unmanned ground vehicled€P Conference Series: Earth and Environmental Science
169 (1) 012027 DOI: 10.1088/1758.315/169/1/012027

205



116. SRU@VN\ 7 6UDND O 6WDQNLUO &RPSDULVRQ RI
classificationsCroatian Journal of Forest Engineerir®y, 1726.

117.Prato, C. G., 2009: Route choice modeling: Past, present and future research directions,
Journal of Choice Modelling (1), 65400, DOI:10.1016/S1755345(13)700058.

118. Priddy, J. D, 1995: Stochastic Vehicle Mobility Forecasts Using the NATO Reference
Mobility Model Waterways Experiment Statiohechnical Report GI95-8, Vicksburg.

119. Production of Cros€ountry Movement StudieBngineer Intelligence Guide 31, Chief
of Engineers, Department of the Army, Washington D.C., 1959.

120.Richmond, P. W., Mason, G. LGoutermarsh, B. A., Pusey, Moore, V. D, 2009:
Mobility Performance Algorithms for Small Unmanned GrquiRDC TRO09-6,
Vicksburg.

121.Rybansky, M., 2003: Effect of the Geographic Factors on the Cross Country Movement,
inn 3 URFHHGLQJV RI WKH VW QWHUQDWLRQDO &DUWRJU
5HQ DLV, Vie@Eekh§tional Cartographic Association (ICA), Durban, 22494.

122. Rybansky, M., 2009Crosscountry movement the impact and evaluation of geographic
factors University of defence in Brno, Brno.

123.Rybansky, M., 2014: Modelling of the optimal vehicle route in terrain in emergency
situations using GIS datlDP Conference Semse Earth and Environmental Scient8,
146, DOI:10.1088/17551315/18/1/012131

124. Rybansky, M.2020: Determination the ability of military vehicles to override vegetation,
Journal ofTerramechanic®1, 129438 DOI: 10.1016/j.jterra.2020.06.004

125. Rybansky, M, Dohnal, F., Rada, J., 2020: The Impact of Microrelief Forms on Mobility
of Terrain Vehicles|OP Conf. Ser.: Earth Environmental ScienBel: 10.1088/1755
1315/540/1/012083.

126. Rybansky, M., Hofmann, A., Hubacek, M., Kovarik, V., Talhofer, V., 2015: Modelling
of crosscountry transport in raster form&nvironmental Earth Scienc@d (10), 704%
7058, DOI:10.1007/s12663154759y.

127. Saarilahti, M., 2002Soil interaction modelDevelopment of a protocol for ecoefficient
wood harvesting on sensitive sites (ECOWOOD), Helsinki.

128.Sadiya, T. B., Eta, J., Oladiti, I., James, G., Shaba, H. A., Mamfe, V., Muhammad, S.O.,
Xu, M., Sha, J., Sanusu, M., 2017: Military Terrain Trafficability Amse for NorthEast
Nigeria: A GIS and Remote SensiBgsed ApproachJOSR Journal of Mobile
Computing & Applicatior (1), 3446, DOI:10.9790/00504013446.

129.Schmid, I. C., 1995: Interaction of vehicle and terrain results from 10 years research at

206



IKK, Journal of Terramechanic382 (1), 326, DOI: 10.1016/0022898(95)00004..

130. Schreier, H., Lavkulich, L. M., 1978: A Numerical Terrain Classification Scheme for Off
Road Terrain Trafficability Assessmen@goforumd, 225234.

131. Senatore, C., 201®rediction ofmobility, handling, and tractive efficiency of wheeled
off-road vehiclesVirginia Polytechnic Institute and State University, Blacksburg.

132.Shoop, S. A., 1993Terrain Characterization for TrafficabilityUS Army Corps of
Engineers, Hanover.

133.Shoop, S. AAffleck, R., Collins, C., Larsen, G., Barna, L., Sullivan, P., 2005: Maneuver
analysis methodology to predict vehicle impacts on training laddsynal of
Terramechanicg?2 (3#4), 281803, DOI:10.1016/j.jterra.2004.10.012.

134.Shoop, S. A., Richmond, P. W.atombe, J., 2006: Overview of cold regions mobility
modeling at CRREL, Journal of Terramechanics 43 (1), 126,
DOI:10.1016/j.jterra.2004.08.004.

135.Slocum, K., Surdu, J. R., Sullivan, J., Rudak, M., Colvin, N., Gates, C., 2003:
Trafficability Analysis Engine, CROSSTALK The Journal of Defense Software
Engineering(June), 2830.

136.Smith, M. H., Meyer, M. P., 197&utomation of a model for predicting soil moisture
and soil strenght (SMSP modelArmy Engineer Waterways Experiment Station,
Vicksburg.

137.Soil Science Wvision Staff, 2017:Soil Survey ManualUnited States Department of
Agriculture, DOI: 10.1097/0001069%9511200600022.

138.Soil Survey Staff, 1951Soil Survey ManualU.S. Deptepartment of Agriculture
Handbook 18, Government Printing Offiafashington D.C.

139.Sousa, J., Kaymak, U., 2002uzzy decision making in modeling and contiblorld
6FLHQWLILF 1HZ -HUVH\ ¥ /RQGRQ ¥ 6LQJDSRUH ¥ +RQJ

140. Stahl, C. W., 2005Accumulated Surfaces & LeaSbst Paths: GIS Modeling for
Autonomous Groundehicle (AGV) Navigatigrirginia Polytechnic Institute and State
University, Blacksburg.

141. Stevens, M. T., McKinley, G. BVahedifard, F.2016: A comparison of ground vehicle
mobility analysis based on soil moisture time series datasets from WindSaandi$h
situ sensors, Journal of Terramechani¢cs 65 (December), 4%9, DOI:
10.1016/j.jterra.2016.02.002

207



142. Stevens, M. T., Towne, B. W., Mason, G. L., Priddy, J. D., Osorio, J. E., Barela, C. A,
2013: Procedures for On€ass Vehicle Cone Index ( VCI 1 )etBrmination for
Acquisition SupportERDC, Vicksburg.

143.6 XOOLYDQ 30 &' %XOORFN 1 $ 5HQIURH 05 $OEHU\
K., 1997: Soil Moisture Strength Prediction Model Version Il (SMSP WU)S. Army
Corps of Engineers Waterwaysetiment StationTechnical Report GI97-15.

144.Suvinen, A., 2006: A Gl$®ased simulation model for terrain tractabilifgurnal of
Terramechanicg3 (4), 427449, DOI:10.1016/}.jterra.2005.05.002.

145. Suvinen, A., Saarilahti, M., 2006: Measuring the mobility parameters of forwarders using
GPS and CAN bus techniqguespurnal of TerramechanicA3 (2), 237252,
DOI:10.1016/j.jterra.2005.12.005.

146. Suvinen, A., Saarilahti, M., Tokola, T., 2003: Terrain mopilitodel and determination
of optimal oftroad routey: The 9th Scandinavian Research Conference on Geographical
Information Sciencéur. Virrantaus, K., Tveite, H.), Helsinki University of Technology,
Espoo, 251259.

147. aASDULFD 0 % X]DOMNI6b52VQRBYROLIHRORAND NDUWD 6)F
7XPDp ]D OLVW 60D¥YR QAMIR QBRHE VM HULQJ3 2285 LQVWLY
6DUDMHYR 6DYH]QL JHRORA&ANL ] DYRG %HRJUDG

148. Talhofer, V., Hofmann, A., Kratochvil, V., Hubacek, M., Zerzan, P., 20K5ifi¢ation
of Digital Analytical Models: Case Study of the Crd3suntry Movement, inlICMT
2015 - International Conference on Military Technologies 2Q0#8ls. Krivanek V.),
Faculty of Military Technology, Brno, &, DOI:10.1109/MILTECHS.2015.7153664.

149.Tarapata, Z., 2003: Military route planning in battlefield simulation: effectiveness
problems and potential solutiongpurnal of Telecommunications and Information
Technology, 47-56.

150.Terrain Analysis Field Manual FM B33, Headquaters, Department of themér
Washington D.C., 1990.

151. Terzaghi, K., 1943Theoretical soil mechanic§&éotechnique, John Wiley & Sons, Inc,
New York, London, DOI: 10.1680/geot.1964.14.1.1.

152.VegaNieva, D. J., Murphy, P. N. C., Castonguay, M., Ogilvie, J., Arp, P. A., 2009: A
modularterrain model for daily variations in machispecific forest soil trafficability,
Canadian Journal of Soil Scien88 (March 2008), 93109, DOI: 10.4141/CJSS06033.

153.Vahedifard, F., Stevens, M., McKinley, G. B, 2017: Fulifeatured ground vehicle

mobility analysis using different soil moisture sourdesggrnational Journal of Vehicle

208



Performance3 (1), 1935,DOI: 10.1504/1JVP.2017.10002319

154. 9LGDpHN a&Tla sekclpe Slavonski Brod 2, u mjerilu 1:50 000 (W U XpQL, L]YMHA&\
,QVWLWXW |]D SHGRORJLMX L WHKQRORJLMX WOD SROMI
Zagreb.

155.90D&alL.i $ 6WDQMH aXPD X 60DYRQLML JIBORVF¥ NH YOD
SRYLMHVWL 60DYRQVNLK aXP D6 NHQRHRYRXYSD)DHID W H ] X
SRGUXAQLFD 6 OfavduskiBrod, PBO.R G

156. 9UuapbM % *RGH&ED 7 *LV PRGHOLUDQMH SUHKRG
vojske,GIS v Slovenij20092010, 4153.

157.Waldock, A., Corne, D., 2011: Multiple Objective Optimisation applied to Route
Planning, in:Proceedings of the 13th Annual Gaoeand Evolutionary Computation
Conference  (ur. Krasnogor, N.), ACM, Dublin, 1821834,
DOI:10.1145/2001576.2001821.

158. Wawer, R., Nowocien, E., Lopatka, A., 2003: An approach to dynamic trafficability
mapping as a component of battle management syste8wi| trafficability +challenges
for soil and vehiclegur. Reintam, E., Saumets, A.), Estonian National Defence College,
Estonian University of Life Sciences, Tartu,$8.

159.Weiss, R. A., 1981: Terrain microroughness and the dynamic response of vehicles, i
Transactions of the twentgeventh Conference of army mathematicialiest Point,
New York, 448535.

160.Wong, J. Y., 1991: Some recent developments in velgctain interaction studies,
Journal of Terramechanic8 (4), 269288, DOI: 10.1016/0022898(9)90009U.

161.Wong, J. Y., 2001Theory of ground vehicles, Third Editiohlohn Wiley & Sons INC,
New York, DOI:10.1017/CB09781107415324.004.

162.Wong, J. Y. 2009: Development of higobility tracked vehicles for over snow
operations, Journal of  Terramechanics 46  (4), 141455, DOI:
10.1016/j.jterra.2008.03.002.

163.Wynn, L. K., 1985:Comparison of Manually Produced and Automated Cross Country
Movement Maps Using Digital Image Processing TechnigdASA, Pasadena.

164.Xie, Y., Sha, Z.Yu, M., 2008: Remote sensing imagery in vegetation mapping: a review,
Journal of Plant Ecologyl (1), 923, DOI: 10.1093/jpe/rtm005

165.Zadeh, L. A., 1965: Fuzzy Setaformation and contro8, 338:353.

209



166. =DQLQRYLU-yDSNIDMIOU 3HUpHF 7DGLUOLOONBXhEHWLO %DM L
&LQGULUO . &YLWDQ / .DWXaLQ = .DXpLU /LNVEFE
OLKDMORYLUO SDQGALU . 9XPWWUGDHL XKliDatskballggHF  /
Hrvatske / Climate atlas of Croatia 194990., 197120000 =DJUHE 'U&DYQ]I
KLGURPHWHRURORANL
(http://Klima.hr/razno/publikacije/klimatski_atlas_hrvatske){d#.7.2020.).

167.Zhu, A. X., Hudson, B., Burt, J., Lubich, K., Simonson, D., 2001: Soil Mapping Using
GIS, Expert Knowledge, and Fuzzy LogiDjstribution 65 (5), 14631472, DOI:
10.2136/ss5aj2001.6551463x.

168.Zimmermann, H. J., 1985Fuzzy Set Theory- and Its Applications Springer
Sciecne+Buisness Media, LCC, New York.

169.Zinck, J. A., Metternicht, G., Bocco, G., Del Valle, H. F., 20B&opedology. An
Integration of Geomorphology and Pedology for Soil and Landscape St&giesger,

New York, DOI:10.1007/9783-319-191591.

210


http://klima.hr/razno/publikacije/klimatski_atlas_hrvatske.pdf

Izvori

1. ASTM D221610: Standard Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Ma&STM International, West Conshohocken,
PA, 2010

2. ASTM D248*%06: Standard Practice fo€lassification of Soils for Engineering Purposes
(Unified Soil Classification SystepASTM International, West Conshohocken, PA, 2006.
DOI: 10.1520/D248711.

3. ASTM D248*17: Standard Practice for Classification of Soils for Engineering Purposes
(Unified Sdl Classification SystemASTM International, West Conshohocken, RA17.

4. ASTM D 2573- Standard Test Method for Field Vane Shear Test in Coh8silve

5. ASTM D42263(2007)e2:Standard Test Method for Partiekize Analysis of Soils
(Withdrawn 2016)ASTM International, West Conshohocken, 22807,

6. ASTM D431817el:Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of SoilsASTM International, West Conshohocken, PA, 2017

7. %RIXQRYLU OBHGRE@RAND NDkoweill. 6:56600Projektni savjet za
LIUDGX SHGROR&NH.NDUWH 65+ =DJUHE

8. BS EN ISO 1468&:2004 2006 Geotechnical investigation and testidgldentification
and classification of soit Part 2: Principles for a classification, 11 str.

9. DeltaT Devices https://www.delta.co.uk/wpcontent/uploads/2016/09/MEB.png
(30.10.2020.).

10.'UADYQD JHR G H,V200M: DSpXcBikhEij¥ Proimda Digitalni model reljefa
CRONO GIP, /5.

11.'UADY QD JHR G H2MNIDpogafskdinf@rmacijski sustav Republike Hrvatske
CROTIS 2.0, Zagreb.

12.Infrared thermometer
https://enimages.ofweek.com/Uploads/20171109/5a03b92d7c9é6.p1f2020.)

13.. RUROLMD % -DPRYRRYQD JHDRORAND NDUWD 6)5-
3485 *HR zRvadNZagreb (1988t 6DYH]QL JHRORANL ]DYRG

14.Next Generation NATO Reference Mobility Modaévelopment and Demonstration,
https://apps.dtic.mil/sti/pdfs/AD1057275.p¢22.10.2020.)

211

% H


https://www.delta-t.co.uk/wp-content/uploads/2016/09/ML3-1.png
https://enimages.ofweek.com/Uploads/20171109/5a03b92d7c9a6.pdf
https://apps.dtic.mil/sti/pdfs/AD1057275.pdf

15.Penetrologger Operating instructions Eijkelkamp, Giesbeek,
https://www.eijkelkamp.com/download.php?file=M10615SAe_Penetrologger_887e.pdf
(12.10.2020.)

16.3UDYLOQLN R HYLGHQFLML XSRVibDigdist®RPajopRvEdeNMHG QR J ]
54/2019 (25.9.2019.).

17.aSDULFD O %X]DOMNRO 5 2VY®RYDD JHRORAND NDUWD 6)
List Slavonski Brod L 3®7 A*HRLQAHQMHULQJ3 2285 LQVWLWXW ]

6DYH]QL JHRORANL ][DYRG %HRJUDG

18. aXPDUVNL , Uhtgsp\@ivhhrsume.hr/index.php/hri34ime/sumel/6decnik,
(3.11.2020.).

19. 7THKQLpNH FMODYRVYWIDNDGHPLMH WHKQLpPpNLK JQDQRVWL
2001.

20.Tenk M84, 1988 Opis, rukovanje, osnovno WH K Q L p N Re, KGjigaa D $&v€xM
VHNUHWDULMDW ]D QDURGQX RGEUDQX 7HKQLPND XSUDY

21.TruPulse 360R  Specifications https://www.lasertech.com/TruPui860-R-Laser
Rangefinder.aspx#31.10.2020.

22.User Manual for the ML3 ThetaProb®(3-UM-1.0), Eijkelkamp, 2013

23.9LGDpHN &3HGREORAND NDUWD 6)5- 60 bré\salviet¥al R G
LIJUDGX SHGROR&NH NDUWH 65+ =DJUHE

24.Zavod za pedologiju +LGURSHGR QdpabNikke Hwatske/ 0:300000,
$JURQRPVNL IDNXOWHW 6YHXpLOLAWD X =DJUHEX =DJUH

212


https://www.eijkelkamp.com/download.php?file=M10615SAe_Penetrologger_887e.pdf
https://www.hrsume.hr/index.php/hr/34-sume/sume1/64-rjecnik
https://www.lasertech.com/TruPulse-360-R-Laser-Rangefinder.aspx
https://www.lasertech.com/TruPulse-360-R-Laser-Rangefinder.aspx

PRILOG

213



Prilog 1. Jedinstvena klasifikacija tla USCS

Kriteriji za dodjeljivanje simbola i naziva pojedinim grupama Klasifikacija tla
tla na osnovi laboratorijskih ispitivanja A Simbol Naziv grupe®
Zs ! . L GW '"REUR JUDGXIPUDQ
= ooF yLVWL 80MXQ] "c, "3¢
9 E -
£ < PDQMH RG VEW Q
@ z%lﬁ. G, < 4l GP 60DER JUDGLUD
o| o=7Y 1>c>3
o « B ;
,§§ E% A0MXQDN PHVWLWFD | 6LWQH pHVWLFH VH NODV, GM 3UDALQDWWA a0
S akRY6sitn
s5 Y Lakevsitnin bHVWLED o bHVWLEH VH NODVLILFI GC *OLQRYLWIEZ0MX
& a - G+ L SW Dobro graduiran pijesak
28 3 yLVWL SLMHVI " P3c
8 5
x 9 %u;’é PDQMH RG VLW
3 hr .
Ll 8>2E ¢,<6 il SP Slabo graduiran pijestk
5l ElTe
= O <«
> s5cg ¥ N
- L_{_,/—“ 3LMHVDN VD VLWOQL 6LWQH pHVWLFH VH NODV, SM 3UDALQDVWL SLM
RG VLWQROK pHVY 6LWQH pHVWLFH VH NODVI SC Glinoviti pijesak¢H
_ Io> 7 inaili iznad Alinije’ CL Posna gling-M
E o & g Anorganski
g > % 0 Ip> 7 i naili iznad Alinije’ ML PrahQLVNH S CGBWW
) Z® 3
Q 3 S ®
gl 5% (GranicaW H p-H/QX B & M(H. Organska glinaL OL SUDK QL VKH'S
3 S| *2E Organski (GranicaW H b€ MBP4a ki G M DL oL
< 0.75 i LM,0
% § Organski prak
N
Q= I,na ili iznad Alinije CH Masna glin&-M
% 2 ] Anorganski ] N
’g _ g I,ispod Alinije MH Prah YLVRNH SO®BW W
> E Z
:;5 s £ (GranicaW H p-H/QXid B § NUHL OrganskaglinaLOL SUDK YLV RN
8| ¢+ ° Organski (GranicaW H bt6€ZM P4 ki G M DL OH
<075 Organski prakt-M-Q
Visoko organsko tlo Primarno organska materija, tamne boje i organskog mirisa PT Treset

A:DVQRYDQR QD PDWHULMBrpIDBADNMRML VX SURA0OL VLWR
B$nNR X]JRUFL WOD QD WHUHQX VDGUADYDMX NRPDGH LOL EORNREBRMNRYRPRMHALDILW X RRXGS HPW A0
2

CCs= Dso/D10; €= (D30) /(D10XDso)
D$NR WOR VDGUAL -+ SLMHVND QD]JLYX JUXSH WOD WUHED GRGDWL ©V SLMHVNRP?2
Eaowm ¥aRdoL2% sitnih p H V @WéhiFaudvojnesimbole:

GW-*0 GREUR JUDGX Lptehagn aOMXQDN V

GW-GCdobrograduiranida O M ¥gnd,

GP-*0 VODER JUDGXLUDQL 80MXQDN V SUDKRP
GP-*& VODER JUDGXLUDQL &0MXQDN V JOLQRP

F Akosesitne b H V MasifickakaoCL-ML, trebakoristiti dvojnesimbole GC-GM ili SCG-SM.
G Ako susitne b H V aglafskenazivugrupetlatrebadodati® \@rganskimsitnim pHVWLFDPD”’
H Akotlo VDGUALAOM NaziNuDyrupélatrebadodatizs VBHOMXQNRP”
I Pijesceabdol2%sitnih p H V duliviajidvojnesimbole:
SW-SM dobrograduirani pijesak s prahom,
SW-SCdobrograduiranpijesaksglinom,
SPRSM slabo graduirani pijesak s prahom,
SPR-SC slabo graduirani pijesak s glinom.

J Ako se par vrijednostif, [, X GLMDJUDPX SODVWLPQRVWL QDGD]L XVPGR V¥ &R QUOLANDEPR \B15 BBLUICHNADD JOL QD
K$NR WOR VDGUAL GR 4P. ROV HOU L MADPO BR D]Q DX MLXABIH WO D W U H E [ GNRGOWARE § 1onte ko ¢ \GdNt&R dRraate@ala 3V [
zastupljeniji.

L Akotlo VD G BD&dmaterijaldznadsitabr.200 #0.075mmi prevladavéi pijesak nazivugrupetlatrebadodati>SMHVNRY LW L~

M Akotlo V D GBD&dmaterijaldznadsitabr.200 #0.075mmi previadavéi & O M XaQiufupetlatrebadodatita O MXQNRY LWL~
N|, «4inaA-liniji ili iznadnje.

O\, < 4ili ispod Alinije.

P, na Adiniji ili iznad nje.

Q1 ispod Alinije.

Izvor: ASTM D248706 (2006)
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Tla se prema USCS dijele u dvije velike skupine:

Xx NUXSQR]JUQD W OfpH W B RIS @) »
X VLWQR]JUQD W OH W\ & HIDRIgh).
Krupnozrna tla se dijele na:

X G+aOMXQDgvehl ®YDAH RGHVWLETD iviiH
X S #pijesak (englsand £t YL&H RGHVWLED ihH

SRWRP VH NUXSQR]JUQD WOD GLMHOH RYLVQR R79DBUADMX \
i karakteristikama granulometrijske krivule XP XODWLYQL JUDI ,Xéefxlijgmnt QH pHV'
M H G Q RsWitXbéfigjént zakrivljenosti) AOMXQND QD pHWLUL SRGVNXSLQH

X GW +GREUR JUDG XL UD®@ILg@a@M¢@edN HQJO
Xx GP+VODER JUDG XL U DpQoily faddKgieRdN HQJO
X GM +tSUDALQDVWL sit@diaXepiDN HQJO

x GC+JOLQRYLWL Z@ydpg@oN HQJO

S3LMHVDN VH WDNRYyHU GLMHOL QD pHWLUL SRGVNXSLQH

X SW zdobro graduirani pijesak (englell-graded sany
x SP zslabo graduirani pijesak (engloorly graded sang
X SMSUDALQDVWL sty $amjlV DN HQJO

x SC zglinoviti pijesak (englclayey sanyi

6LWQR]JUQD WOD VH GLMHQO HL SWQHADN ¥ X DS ¢ 12 VMIEIDHRG MR H :,
podskupine:

X CL #glina QLVNH S O@EngMeabcaR vV W L

CH glina YLVRNH S qanyl.¥&ticla@ RV W L

x OL zorganskaglinailipralQ LV NH S O(EergMérghnig RI&\rlorganic si)t
x OH zorganska glinailipraiy LVRNH S (dnyl.W/dapiQ ¢kay @V arganic si)t
X ML +prahQLVNH S O@ngMsil)h QRV W L

X MH +SUDK YLVRN HeB8gDdrsthsllth QRV W L

x
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Kao posebna skupina tla izdvaja se visoko organsko tla koje nazivamo treset (dzhkala P
posjeduje visoki udio organskih tvari, crne je boje i organskog mirisa.

XPXODWLYQL JUDI YHOLpPLQH pHVWLFD

lzvor: ASTM D248706, (2006)

. ~ Yy | 59
u « a—L? LEQLtrr

N " ~ 7 I 168;- ..
u a..L : L L w&
Yo &Y 44 ;9659
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.RG NODVLILNDFLMH VLWQR]JUQLK WDOD NRULVWL VH GLMDJ

‘'LMDJUDP SODVWLPQRVWL

lzvor: ASTM D2487%06, (2006)
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Prilog2. BURGLUQH J]QDpDMNH W Qidi]3l.R8 i SlB39PHeeEnd LMD P D
digitalnim konusnim penetrometrom od 25. Y H O Nb[lpRia X KMD godhe
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Prilog3. 3URGLUQH JQDpDMNH WOD XviSil$R38.M3H 89) n(elen® RN D F L M L
digitalnim konusnim penetrometrom od 11.do 15. R & X MM ® godhe
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Priog4 3URGLUQH J]QDpDMNH WOD ids%.RDIIBIFBAMEENeORNDFLM
digitalnim konusnim penetrometrom od 30.travnja do 4.svibnja 2019. godhe
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Priog5 3URGLUQH J]QDpDMNH W@id SD38.HSY B ierenRBNDFLMDPD
digitalnim konusnim penetrometrom od 26. do 30kolovoza2019. godhe
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Priog6 3URGLUQH J]QDpDMNH W O Qidk SM38.Y &.Q9.\nierénRNDFLMDP |
digitalnim konusnim penetrometrom od 15.do 19.studenog2019. godhe
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Prlog7 3URGLUQH J]QDpDMNH W O [vidk SM38.V $1.Q9. 0nerénBNDFLMD P |
digitalnim konusnim penetrometrom od 25. do 29studenog2019. godhe
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Prlog8 3URGLUQH J]QDpDMNH W Qibi SILIBL SRID.)Re2FLMD P D
digitalnim konusnim penetrometrom od 16. do 20prosinca 2019. godhe
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Prilog 9. 90DAQRVW WOD ]L Rvidi SID8S0 BINS®)FrijevéBaPsBndom
ThetaProbe R G YHOMDpPH GR R&XMND JRGLQH
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Prilog 10 90DAQRVW WOD X SUR(@NS$.38i §.B9.0nRekebarsond@P D
ThetaProbe R G GR R&XMND JRGLQH
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Prilog1l 90DaQRVW WOD X SURidiNHIBH SQI.) @j_rdha sanddrd P D
ThetaProbeod 30. travnja do 4. svibnja 2019. godine
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Priiog12 90DAaQRVW WOD OMdi 9.38Q $l. 30.RnijefeRd ddridléhD
ThetaProbeod 26. do 30. kolovoza 2019. godine
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Prilog13 90D&QRVW WOD X M{Hdl BIG8QE. 30.RijePeRd_3drdbiD
ThetaProbeod 15. do 19. studenog 2019. godine
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Priiog14 90DAaAQRVW WOD X M(Hdr BIG8Q Bl 30.nijereRd ddridléhD
ThetaProbeod 25. do 29. studenog 2019. godine
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Prlog1l5 90DaQRVW WOD ]L(7di SD B8. C5R 30DrRjerkhB fobdom
ThetaProbeod 16. do 20. prosinca 2019. godine
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Prilog 16. Temperature zraka i tla zimi od

YHOMDpH GR

RaXMND
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Prilog 17. Temperature zrakaitla X SUR®WBHUHGR 2BR13 Xgaldh®
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Prilog 18 Temperature zrakaitla X S U R @MN® tid¥nja do 4. svibnja 2019. godine
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Prilog 19. Temperature zraka i tlaljeti od 26. do 30. kolovoza 2019. godine
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Prilog 20. Temperature zraka i tlau jesenod 15. do 19. studenog 2019. godine
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Prilog 21. Temperature zraka i tlau jesenod 25. do 29. studenog 2019. godine
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Prilog 22. Temperature zraka i tlazimi od 16. do 20. prosinca 2019. godine
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Prilog 23. 9UAQD L UH]L G X D 0@ IDkdzijabha/ (WdRS1.38 WSD 89.) zimi od 25.
YHOMDpH GR RA&XMND JRGLQH

Prilog 24. 9UAQD L UH]L G X D 0@ IDkazijabha/ (WdRSI.38WSDB) X SUROMH i H
RG GR RAXMND JRGLQH
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Prilog25 9UA&QD L UH]L G X D faQoRadijaha (Wil BIuI3. \8ICB2) X SUROMHUH
od 30. travnja do 4. svibnja 2019. godine

Prilog 26. 9UaQD L UH]L G X D OnQ Ibkdriyahnd/ (WARSI.38.WSD BY.) ljeti od 26.
do 30. kolovoza 2019. godine
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Prilog27 9U&aQD L UH]L G X D GeQoRadyama (Wi BIiI3. \SICBD) u jesenod
15. do 19. studenog 2019. godine

Prilog28 9UAQ@BIILG XDO QD harlakecyara @idVBIC3B. i Sl. 39.) u jesenod
25. do 29. studenog 2019. godine

241



Prilog29 9U&QD L UH]L G X D @aQoRadijama \Wli SIi33. \SICBD) zimi od 16.
do 20. prosinca 2019. godine
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KRATICE

APPRRR+$3JHQFLMH ]D SODUDQMD X SROMRSULYUHGL ULEDUV)
ARKOD zevidencija uporabs ROMRSULYUHGGQREG UEKKPOIM LBEMEX OLNH +UY
CROTIS- Hrvatski topografski informacijski sustav

DMR =Digitalni model reljefa

DMV zDigitalni model visina

DKP zDigitalni konusni penetrometar

GPS+*OREDOQL SRORADMQL VXVWDY

GIS +Geografski informacijski sustav

+azHrvatsNH aXPH

HTRS96/TM++UYDWVNL 7HUHVWULpPNL 5HIHUBGWQHpEXVWDY |D |
Mercatorove (GausKriigerove) projekcije

IM xIndeks mobilnosti

INT *Indeks nosivosti tla

Kl £Konusni indeks

KIV xKonusni indeks vozila

KMMBKYV -Karta PDNVLPDOQLK PRJXULK EU]JLQD NUHWDQMD YR]LC
NATO *Organizacija Sjeveroatlantskog ugovora (ehgirth Atlantic Treaty Organisatign

NRMM =NATO Reference Mobility Model

OGK £t2VQRYQD JHRORAND NDUWD

OPK£2VQRYQD SHGROR&AND NDUWD

Rl tRemodulirani indeks

RNPy7+5H]LGXDOQD QHGUHQLUDQD SRVPLPpQD pYUVWRUD WOTI
TIV +7RSRJUDIVNL LQGHNV YODAHQMD

TPV tTerenska prohodnost vozila

USCS tJedinstvena klasifikacija ti@ngl.Unified Soil Classification Systgm

USDA +t$PHULPpND DJURQRPVND NOited/StdtedNIepartMant 9§ OD HQJO
Agriculture)

913yA#9UaQbD QHGUHQLUDQD SRVPLPpQD pYUVWRUD WOD

WES *Waterways Experiment Station
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6%a4(7%.

,2VWUDALYD@PMDRQRRPROREXaAXPDUVWYD VYNKH Q PDIMXDI@WMH G
LVWUDALYDpNL LQWHUHY D WR MH XWY UYL YR béstoxh8 RVREQ
infrastrukture yLPEHQLFL NRML GHILQLUDMX SRNUHWOMLYRVW YF
SURPHWQLFD L]JWPRHRO REBNHRNMOWEND |REIHORHERMINOHPOM
vegetaciaL PHWHRURORB&NUHGPMHNWOIRM WHPDWLFL NRMD VH |
SRNUHWOMLYRVWL PRELOQRVWL L RSUHQLWR RJUDQLpDYL
VOLPQLK SRRBRYPDPMMXRWYLRMVWYD J|HPOMLAWD LOL WHKQLPN
upotrebi su:terenska prohodnagstterenska mobilnostterenska pokretljivost terenska
prometnosi manevarska sposobnost vozi?2 YDM UDG MH RULMH®@@wske DQ QD
prohodnos, odnosno na opiPRUIRPHWULMH VWUXNWXUD L SRMDYD Q
PRJIXUQRVW S Rdokdd vétali yojrrjdwOri3teprilikom opisivanjaW H K QW PNRV L p N L K

sposobnosti vozila

, VWU DALY Qedyfafskielementi koji uvjetuju p]dUHWOMLYRVW YR]LOD CQ
odnosnoreljef, vode, tlo, vegetacija i klimatske HWHRUROR aWXWW UDALT DOV H QM
prisutnosti na X phovitost pokrea vozila zahtijevalo jesveobuhvatan nitidisciplinaan
pristup. Kvantificirana evaluacija terske mobilnosti vozila zasnovana je na analizi
SRMHGLQDpPpQLK JHRJUDIVNLK V XddhshdsDtdzDnjihovthRaviiitdD QD ] H
SDUDPHWDUD YR]LOD L YR]IDpNLK VSRVREQRVWL

1D NRQWDNWQRP SURVWRUX DNRYDpPpNH OHVQH JDUDYQL
usporenja vozila kro&1S modelkoji je zasnovan na principima neizrazite logike (eRglzzy
logic). Model je spostavlienS R P RE RV WiRM&hkKACROTIS baze podata za 2017.
godinu YRGHQH SRYU&ALQH YHJHWDFLMVNICROROGIRNazé DQWU
visinskih podatakacVQRYQH JHR@®AHNH NDUWH2VQRYQH SH&GRORANF
OPK +UYDWVdbloKp@ddadRDR NRULAE&WHQ keXa]ARROMLAWD S
NROLpPLQL SDGDOLQD PMHIRMWRMAHVIWD M RYOERUQLP SRGDI
rezultati terenskog kartiranja situ mjerenja, terenskog uzorkovanja i laboratorijskih analiza
tla. Terenskim mjerenjem laserskim daljinomjerom provadéhH N R QW U Ri€ri3kiWWR p QR V' \
podataksCRONO GIPED]H SRGDWDND QD WHPHOMX NRMLK MH L]JUDY
SURVWRUQLK DQDOL]D UD]JOLpPpLWLK SURVWRUQLK UH]JROXFL
PMHUHQMLPD SRSUHpPQLK SURILOD KLGURJUDIVNLK REMHN
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L V Wanja,&4a referentnu rezoluciju modela odabramazelucip G H O L M.Na ferfelju 50
SR]QDWLK ORNDFLMD LVWUDAHQLK SURILOD WOD SUHPD 86"
je terensko uzorkovanje uzoraka tla 50 cm dubine na istovjetnim lokgana i dodatnim

lokacijama (ukupno 72Potom je provedenkboratorijska analiza uzoraka tla prema USCS
NODVLILNDFLML WOD .DUWLUDQMHP QLVX XWYUYHQH NRU
sustavaWOD OHYXX®WMPAQR MH SURY HanihQwjstdiaUla/naloBreW H L]
kartografskih jedinica OPKi OGKBWYUYHQD MH GRPLQDQWQD SULVXWQR\
ginamaQLVNH S O@MNWlm&YMWILR NH S qOCH).\Rrbye@eRa/sW terenska

situ PMHUHQMD X Q XW D WosiombdyRobuls/&a3 6Xgnivll2 ISkacija odabranih

QD WHPHOMX QMLKRYH JHRPRUIRORANH SHGRORS#INH L YH.
mjerenp (digitalni konusni penetrometar VRQGD ]D PMHUHQMH YODAQRVWL
sondd XVSMHAQRQVXODWLUDQL QD pLWDYR SdRagidfxkp Mdeks. VW U D a
YOD&MPMDRUHODFLMVNH Y H]HkdnpBrieg XdeEID PHOMDAWIR VW L W (
7,9 VX ELOH X UDVSRQXARRHY¥X WUDQVIRUPDFLMVN& SDUDPI
imali koeficijente reprezentativnosti {R L] P H ¥ %0.91. Rezultatima mjerenja Kl tijekom

VYLK JRGLAQMLK GRED GDQD RGQRVQR SHWRGQHYQLK
WOD PRAH UDVSRGLMHOLWL X GYD VhRlh@@itahesDu seéhar)H Y UL
A O M H W/ YKdRWidi@alne vrijednosti u scenarh ]LP D S UHPEIN KMenjemje
XWYUYyHQRHBRPWOMHWD L MHVHQL Q@RVEERQWNWSHEEREHR @ @ RRIW
6 promatranih tipovaozila XNOMXpHQLKSRQ DO RPIKRGD MNMRé&upPLQH SD
JRGLQH QLMH XWYUYHQD L]JUDYQD RYLVQRVW SURKRGQRVW
ostali klimatski elementi (temperatura, insolacija, naoblakatar). Terenskim kartiranjem i
PMHUHQMLPD XWYUVyHQH VX JUDQLFH LVXaALYDQMD VWDOQL
YRGRWRFLRD. X/ QDWMRGRWRND SUHQL$BNNoZI. XVSMH&ADQ SUH

.YDOLWHWD L WRpQRVW K IMRUWDDEA LLYHD|X K BV IRW R JXQ DO B/ LIMMWHL
parametara koji swbjedinjeniGIS modebm NRULVWHUL SULQFLSIRBPRLIUD]L\
QHLJUD]JLWH ORJLNH VWUXNWXULUDQL VX NRHILFLMHQWL X
neprohodno (0), uvjetnorghodno (6 L SURKRGQR YyLPEHQLFL VX JUX
faktora: )\ DNWRU QDJLED UHOMHID )DNWRU KUDSDYRVWL SRY

Vegetacijski faktor Antropogeni faktar

5HIXOWDWL VX RPRJXULOD]®NDNWVWRIKD BER/EUIHOWGIRMIY XSQRVW
]JD UD]OLPLWLK WLSRYD YR]L QD NKIRRE] LV A IQPBEJASRANRUCAVOHMIHHW
6FHQDULML VH UDJOLNXMX SUHPD JRGLAQMLP SURPMHQDPD
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YRGRWRND L QDpL QX YNRHAE G RVHFHVRERJSREVIIR MUH WARY KIKR/H Q
]JDYLVQR R WLSXJHRLODI VNUYLPINREHQLFL pLQHJOBASAN RKRGQL
SRGUXIMWIOMXpHQR MH GD GRPLQDQWH RJUDQLpDYDMXUH
(jezera) vinogradi(zavozil D aad225m) L aLY L [Kewddalk BForce 750 4x4j zatim

QDJLE UHOMHID L PragxywenauAiKPE SURPRNWHRS SURPMHQR
PHWHRUROR&GNLK XYMHWD WOR SRVWDM Hst&b BeY ®BupdD YD M X |
NeSSURKRGQR SRGUXpMH XJURNRYDQR SULSRWHIRENX R JUDLSLF
0d 3.14% do 11.75 XNXSQH SRYUALQH LVWUDALYDQMD

IVWUDALYDQR SRGUXpPpMH SRJR GnadtiH vRivQzitayBade/deadire VSRV R
SREUYD YDORYL WZravnen @iployDiei&3MbDr@inkR PRIXUDYDME QHVPH
pokret vozila. TIOQH pLQL gioredheatiNWLMHNRP OMHWD L MHVHQL *XV
RUDQLpQH SRYUEGLQH QH SUHGVWDY C\DINNDX RpiKOIREYIb H Q M H
L]IX]JPX MH]JHUD L SRYUAQLQH SRG YLQRJUDGLPD GD QD ]DSDC
faktor prohodnosti tijeBm ljetnih i jesenskih mjesegredstavigju nagibi padina.To su
konkretno kontakta SR G UIRIIOD YU &aQLK GXMRNR XVMHPHQLK SDGLQL
grebena BURKRGQRVW OHVQH ]DUDYDQL L WHUDVQLK QL]JLQD
kanala i QHSURKRGQLP WORP X SR @dinapiMacling QedzaRvniemh Q X W L K
NRQNDY QL Kijekanzine) Xgidjei H QDNRQ LQWHQI]LYRL&fgibda GXIRW I
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SUMMARY

Research ithe fields ofagronomy, forestry, demining anglitary purposes has a common
research interestio determine theossibilitiesand limits of the use of vehiclesitside theoad
infrastructureFactors thatleterminevehicle mobilityin the fieldare the existing road network,
structuralfacilities, morphological, hydrological and pedological characteristics ofdtain
vegetation and meteorological conditiohsthefield related to the determination of mobility,
maneuverabilityand generallyestrictivedriving characteristics of vehicles, thexee several
similar terms descrihg the characteristicof the terrain or the technical capabilities of the
vehicle. The most common termare: terrain trafficability,crosscountry mobility, cross
country movement, crosountry trafficability and vehie maneuverabilityThis papefocuses
on the study of terrairtrafficability, i.e. the description of morphometry, structures and
phenomena on the ground that define the possibility of vehicle movement, while other terms

are usedo descrile the technicahnd tactical capabilities dfie vehicles.

In this researchphysicatgeographical elements that determine the mobility of vehicles on
the groundhave been studied.e. relief, water, soil, vegetation and climatiweteorological
conditions Research intatheir presence orwehicles for efficient movementrequired a
comprehensive multidisciplinary approaéhquantified assessmeat crosscountrymobility
of vehicles is bsed on the analysis of individual geographical subjects and phenomena on the

ground, ie. the synthesis of thegharacteristicand parameters of vehicles and drivskgls.

An analysis othevehicle deceleratioby a GIS model based on the principtdésuzzy logic
wascarried out inWKH FRQWDFW D WesBEplddavakdhie DI ydrRaYfddthills The
model wascreatedusing existing datttom the CROTIS databastate of data accordir@p17
(water areas vegetation cover and anthropogenic eabg), CRONOGIP height database
(Digital Elevation Model £ DEM), Basic geological maps BGM (1. 100 000), Basic
pedological mapsBPM + U Y D W VdbHlaaKRdlaaaccording to ARKOD,
precipitation data from the measuringtationsCroatian Meteorological and Hydrological
Servie. Existing spatial dathnked tothe results of field mapping)- situmeasurements, field
sampling and laboratorgnalyzesof soil. Field measurementwith a laserrangefinder were
carried outo determine th@ccuracyof thespatial databaseRONO GIPon which bas®EM
was createdComparing the results of spatial analyzes of different spatial resolutions of the
slope layer with field measurementsanbss sectionsf hydrographic objects in flagarts of
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the study area resolution oflx1m was choseasthereference modeksolution Based on 50
known locations of the investigated soil profiles according to the USDA granulometric
classification, fieldssamplef soil samples up to 50 cm deptiere takerat identical locations
and additionalsites (72 in total). Subsequentlya laboratay analysis ofthe soil samples
according to the USCS soil classification was perforriiéd. mapping showed no correlations
between the twaoil classification systems$iowever, the mapping of the physical properties
of the soil based on the cartographiitsiBPM andBGM was successfullperformed The
predominant occurrenaaf soil groups belonging to lean clays (CL) and fat clays (CH) was
determinedFieldin situmeasurements weoarried ouwithin a narrow area (spatial coverage
of 3.5 knf) at 12 sites selectedfor their geomorphological, pedological and vegetation
heterogeneityThe results ofhein- situmeasurements (digital cone penetromestaif, moisture
sensorthermometer andaneteste) were successfullfransferred tdhe wholeresearch area
using the topographiwettnesindex (TWI). The correlatiorrelationships betweethe cone
index (CI), soil moisture, andhe parametersof TWI were between 0.60.95, whilethe
transformatiorparameters betweed@l and TWI showedrepresentatieness coefficients @R
between 0.4®.91.The results othe Cl measurements during all seasons (35 aaifs7 five-
day measuremenesach showed that sotrafficability can be divided into two scenaridshe
peak values of soil bearing capacitgreintegrated ito the scenario "summer / autumdry",

the minimum values o the scenario "winter / springwet". The measurements showed that
in summer and autumn the bearing capacity of thefeo#ll 6 vehicle types included in the
analyzesdoes notimit the factor oftrafficability. The analysis of the course of precipitation
over the course of theyear did notreveal adirect dependence of sdiearing capacityand
precipitation, butatherthat it is also influenced by other climatic elements (temperatalay,
radiation clouds and wind)Field mapping and measurements determined the limisnofff
from permanent watercourses, while due to the presence of water in watercou@es the

watercourséottom was determined to be too low for successful crogsinghicles.

The quality and accuracy of the sources egstarciresults enabled thereationof input
parameterthatwerecombined witim the GIS modehccording tdhe principes of fuzzy logic.
Using fuzzy logic, the deceleration coefficients of all facteese structured thevaluerange
betweenimpassable (0), conditionally passablel{0and passable (1Yhe factorswere
grouped into 6 groups of factorSlope factor, 8rface roughness factor, Soil factor,

Hydrological factor, Vegetation factor and Anthropogenic factor.
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The results provided majn different scales andnanalysis of the availability of the area
for 6 differentvehicle typesbased orthrough the scenarios "summer / autumary” and
"winter / spring- wet". The scenariosliffer according tahe annual changes in soil bearing
capacity thewater level othepermanent watercourses and ¢héivation ofagricultural land.
According to the scenario "summer / autusrdry”, depending on the type of vehicle, 0%3
to 3.15% of the areas not traversablelue to physicagjeographical factorst was concluded
that the dominant limiting factors dfafficability are openwaters (lakes), vineyards (for
vehicles wider than 2.5 m) and hedges (KawasakioBe 750 4x4i), then the slope of the
terrain andhedensityof theforest According to the scenario "winter pisng - wet" with the
change of meteorological conditigrtise soil becomes the dominant factor of vehicle mobility,
therefore the total impassable area caused by the presence of limiting factors increases in the

rangeof 3.14% to 11.75% of the total swey area.

The areatudiedfavors the maneuverability of all types of vehiclElse gentle slopes of the
hills, the undulating light plateau and the flattened parts ofittee terrace lowlandsllow
unhinderednovement of vehicles he soil doesmpede thenovemenbf vehicles insummer
and autumnThe densityof the forest@andthelarge arable land do neogstrict themobility of
the vehicleslt was concluded thaif lakes and vineyards are exclug@uthe western part of
thefoothills theslopes are thmain limiting factor otheterrain trafficbilityduring the summer
andautumn monthsThese arén particularthe contact areas of the valleys and the end parts of
the deeply incised slopes of tre@mifiedreefs Thetrafficability of the loess plateau amder
terrace lowlands isharacterizedby a network of steeplycised channeland impassable seil
in the area ofthe slightly sloping valleys andialley bottomsand by flattened concave

depressiong winter and sprin@fter longand intensiveainy periods.
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a,92723,6

+UYRMH +HRYWHHQUD MHXIMND 9LURRGWQHILX 'R RGODVND QD
jeu Velikim Zdencima 8 *UXELAQRP 3ROMXLQH \DQ R¥EQKXteBdetBro X
2003. godinei 2SU0X JL P (Dip]JdmdkX smjer profesora geografijena Geografskom
odsjeku, PrirodoslovnaP DWHPDWLpPpNRJ | D Nps@da/2008.0oxineliplochidl X
je 2009. godineV WHPRPHREUD]ED pHadNH SROMRSULYUHGH X XYMH
(83 SRG YRGVWYRP PHQWRUD S URB bka@ehskbfF godDiQe1L5320MQ R Y L UL
upisaoje SRVOLMHGLSORPVNL A'RNWRUVNL VWXGLM JHRJUDIL
PrirodoslovnePDWHPDWLPpNRJ IDNXOWHWD 6YHXpLOLaAWD X =DJUL

6DWQLN +U YjBdektrandnd ésbba O X ah3riadgsRepublike Hrvatsked 2010.
godine. KaopDVQLNVBEB GDAWYP GXRQRVWL ]D S RMad GRAQIDD NR G D
UDNHWQH ERMQH *DUGLMVNR PHKDQL]JLUDQH EULJDGH VP
Slunju. PRpPHWNRP JRGLONDRQPDOHIQUBURMHNWQRJI WLPD 9|
VoGIS, s ciljemkreiranja novih vojnih topografskih kardathaza prostornih podatake R G U X p M D
Republike HrvatskeOd 2015. godine djelatnile Hrvatskay vojnog X p LeOMAE \Rranjo
7 Xy P D@@ntaza obrambene i &/ UDWHANH VWXGLMH A-DQNMRNjeREHWNRS?3
PDVQLND ]D *,6 DQROGLIXH|jdRDPBHIHKE QX pDVQLPNX LJREUD]EX
geoinformacijska struka.

Od 2015godineNDR pODQ SURMHNWQRJ WLPD VXGMHOXMH X SU
SURKRGQRVWL JHPOML&V9DMHIGRDEIHORMUHRDOMHW EBDDRDPEHQH L
VWXGLMH A-D QW sklopuRoBbfeMaNoRote je kartiranje fizikalnih svojstava tla
5HSXEOLNH +UYDWVNH 7DNRVHU VXGMBaozxck & TéchbdbgyL Y QR V
Organization unutar projektng tima AVT-308 / 2nd Cooperative Demonstration of
Technology (CDT) for NexGeneration NATO Reference Mobility Model (NERMM).

Od 2017. godine XGMHOXMH X SURYHGEL S UstLGijBKirDp@olytdnimaY M H & E L
A9RMQR YRYHQMH L XSUMAGIPDE@WOMWERAIRMRORAIRMQD JH
WRSRJUDILMRP3 1DVORYQR [& R0D8V Hoddiél HUGSRIdpizpazkeN H N D R
djelatnika2 UX4DQLK VQDJD SURDY RGLQW K pDWHMHSGHMHE D VORAHQRV
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Znanstveni interesnu je vezanuz fi | L ppNjeografiy, vojnu geografiu, kartografiy,
topografip i GIS kroz modeliranje prostornih podataka, analize, programiranje i vizualizaciju
WHPDWVNLK JHRJ$amastdlndi ¥ Roautbash/ivl fbjavje 3 znanstvena rada
(2Al), te je sudjelovao s izlaganjima na 4 znanstveNRQIHUHQFLMH PHYyXQDL
GRPDUH

Objavljeni znanstveni radovi:

+H&AWHUD + $QDO\WLYV RI SHGRORJLFDO IDFWRUV DQC
loess plateau and Dilj gora, CroatiRudarskeJH R O-RafifN Rbornik 35 (1), 1322,
doi:10.17794/rgn.2020.1.2.

+ Haw H,WPBheraik, M., 2018) L]LpNRRJIJUDIVNL pLPEHQLFL WHUHQVNH
vozila prema metodologijama zapadnoga svjjetevatski geografski glasnjk80 (2), 531,
doi:10.21861/HGG.2018.80.02.01.

=HpHYLU O 3DKHUQLN :03URNEWRHOYD BQDOL]D XWMHFDMD J
PLPEHQLND QD SURYHGEX GHVDQWQH RSIrateyosHE 8897 NRG *DOL
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