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6%a(7%.

7THPD RYRJ |IDYUAaQRJ UDGD MH RSWLPL]DFLMD VNODGL:?
VNODGLAWHQMD 5DG MH SRGLMHOMHQ X WUL JODYQD SRJ¢
SRGQD L UHJDOQD VNOD/GIGGIWID. aWD SWREOHVWWXNRP GXEL
SURQDOD&aHQMH RSWLPDOQH GXELQH VNODGLaEMOW®MD WHP
Increase Your Warehouse Capadity

8 XYRGQRP L |]DNOMXpQRP SRJODYOMX REMDaQMDYD
VNODIGSRQWAaLQD SURQDODA&AHQMD L RGDELUD UMHAHQMD W
FLMHOL UDG GDMX VH RGUHYHQL VDYMHWL SUL RSWLPL]DFL

.OMXpQHVNDODWIBRIEWH RSWLPL]DFLMD GXELQD VNG@W®L&WHQ
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1. UVOD

8 GDQDaQMLFL JRWRYR VYDNR SRGXUH NRMH XQXWDU S
NRQDP&XDFLMX PDWHULMDOD LPD VNODGLaAWH G6NODGL&W
XUHYHQR L RSUHPOMHQR ]D SULYUHPHQR L VLJXUQR RGO
PDWHULMDOD > @ 6 REJLURP GD VNODGLaAWH SUHGVWDYO
YULMHGQRVWL UREH NRMD VH X QMHPX QDOD]L SRWUHEQ
YULMHPH L XpLQNRYLWRVW FLMHORJ WRND PDWHULMDOD

3RVWRMH UD]OLpLWH PHWRGH VPDQMHQMD QHJDWLYQLK
IRNXV SUL UMH D YR@M XE SANREFROA\WNQDGLAWD WUDQVSRUW
VNODGL&WD VUHGVWYD ]D VNODGLAWHQMH YUVWH VNOD
WURANRYD L PQRJL GUXJL

"HGQX RG QDMYDAQLMLK XORJD X PLQLPL]LUDWMEMD U]
MHGLQLPQLK WHUHWD QBHMRWILR RP VOYOEL®LFERVY RD D/GY. 84 W H (¢
SDUDPHWDU GXELQD VNODGLAWHQMD 3ULOLNRP SURMHNMW
GXOMLQD NRUDN &ALULQD U D Vjs BieditEt/sarGog Wka @ddejijdla L Y L V|
NRML GLUBRWQRIRWSIFINODGLAQLK ORNDFLMD D WLPH L Q
L]JUDGL SURUDPXQD SRWUHEQR MH UD]JPRWULWL YL&H UD]C
QRVL PLQLPDOQH ®Q@MRAINRYMMENAXMWRN PDWHULMDOD 5F
SRYU&SLQH RYLVL X] ]DGDQH VYH RVWDOH SDUDPHWUH R
JRYRULWL R RSWLPDOQRM GXELQL VNODGL&AWHQMD

&LOM RYRJD UDGD ELR MH SULODJRRIVBURWMIKRUDNH BIWDO
RSWLPDOQH GXELQH VNODGLAWHQMD NRMH VX QHDWHGHOQH
to Increase Your Warehouse CapaéityfH X URSVNLP QRUPDPD L PHWULpPNLP
EROMHJ UD]J]XPLMHYDQMD L]JUDYyMXHRWGUHANHGH SNRWMHR B R MD
OLWHUDWXUL 1D NUDMX VDPRJ UDGD SULNIRPRD M HRQ WM
UD]J]XPLMHYDQMX SURUDPXQD RSWLPDOQLK GXELQD VNODGL

opisane u radu.

Fakultet strojarstva i brodogradnje 1
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2. 26129( 6./%$',41,+ 6867%9% , 352&(6%

6NODGLAWH X LQGXVWULMVNRP SRGX]J]HUX MH PMHVWR S

]D SULYUHPHQR L VLIXUQR RGODJDQMH pXYDQMH SULSUH
VNODGLAWD MH GLQDPLpNR XUDYQRWHAHQMH WRNRYD PDW
proizvodnog procesa. Ako je glavna svrha transporta u industriji ostvarivanje tokova

PDWHULMDOD WDGD MH RSVNUED PDWHULBDDWONRPPDGYBAMY DN R%J

6NODGLAWHQMH MH SODQLUDQD DNWLYQRVW NRMRP VH
VYLK DNWLYQRVWL V PDWBVWDYORMD X NGO B® CAFMHBUERUOHDY L
VNODGLEWH SRGUD]XPLMHYD VNODGLGDGE L\EQ\WRW DX VADD WD I >

x VNODGL4AQL REMHNWL ]JJUDGH XUHYHQH SRYUA&ALQH

x VUHGVWYD ]D VNODGLAWHQMH L VUHGVWYD ]D F
REOLNRYDQMH MHGLQLpQLK WHUHWD

X transportna sredstva,
X SRPRUQD VNODGL&QD RSUHPD UDkraeDse@sivaR SUHP L

za paletizaciju i depaletizaciju, za kontrolu i mjerenje, ...) te dodatna oprema
SURW X SR dgrilahjed RlimatizacijuUDVYMHWX |]D RGUADYDQMH

6NODGLAQL SURFHY QDMpH&auUH SRGUD]XPLMHYD RYH DNWLY

X istovar i preuzimaje materijala (i dokumenata),

Xx NRQWUROD PDWHULMDOD X ID]JL SUHX]LPDQMD 1D
izdavanja),

x VRUWLUDQMH SDOHWL]DFLMD IRUPLUDQMH VNODG

X WUDQVSRUW L RGODJDQMH PDWHWIMDID DL X G/UNEDDy
materijala,

x

prikupljanje, sortiranje i pripremanje materijala za izdavanje (za ove aktivnosti
pPHVWR VH NRULVWL QDJLY L NRPLVLRQLUDQMH RW

X HYLGHQWLUDQMH VYLK GRJDYyDMD L SURRMHQD X
VNODGLAQH L WUDQVSRUWQH RSUHPH > @

Fakultet strojarstva i brodogradnje 2
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2EOLNRYDQMH VNODGLAWD REOLNRYDQMH VNODGL&QH ]JRQ
X oblikovanje prostornog rasporeda (elayoul
o0 YHOLPREDLN VNODGLAWD
o UDVSRUHG YHOLpPpLQD L REOLN ]JRQD
o lokacija opreme, prolaza i puteva
X oblikovanje sustava za rukovanje materijalom
o RGDEUDQD VNODGLaQD WUDQVSRUWQD L RVWDOD
X oblikovanje podsustava JUDYHYLQVNL REMHNWL YHQWLODFLMYV
sanitarni, sigurnosni, ...)
X proces toka materijala

X proces toka informacija
SUHPD > @ YVNODGLaAQL SURFHVL VX VYH RQH DNWLYQR

VNODGLAQLK ]JRQD SRVWRMH pHWLUL RVQRYQD SRW

komisioniranje i izdavanje.

Slikal. 6NODGLAQH J]RQH L UIRNRWL]RRWHU®MDOD

Fakultet strojarstva i brodogradnje 3
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BULOLNRP SURFHVD VNODGL&A&WHQMD PDWHULMDO MH VV

MH QXOL ODWHULMDO X VWDFLRQDUQRP VWDQMX QH GREL"
SURL]YRGQMH YLQMHQLED MHGK XURHOGVDRIRY WIRNMILL IS SRR]
SODQLUDQRJ LOL QHSODQLUDQRJ WH VH YRGHUL WRP p
RSWLPLUDWL SURFHV VNODGLAWHQMD OR&H VH |DNOMXpL\
VXVWDYD SRYHUDYD &Nl RGN Yjavljaju ndgeWeddmle i tehnike za
RSWLPL]DFLMRP VN O D Glean\PraQuitinKMRBRANISRIN T X eQiSde.

.DNR EL VH LVSUDYQR SULVWXSLOR SURFHVX VNODGLA&\
L WHKQLNH VNIOBIS ISUOURHUQEMBQL B RGUHGLWL QDMSRYROMQ
SURFHVD GRYHVWL QD PLQLPXP -HGQD RG WHKQLND X&aWH
pLPH VH EDYL L RYDM UDG

21. 9UVWH VNODGLawWD

3UL SURFHVX RSWLPL]DFLMH VNODGLaQH SRYUAL
RGJRYDUDMXUX YUVWX VNODGLaAWD SUHPD P Bbostei&J LMDO X
POQRJH SRGMHOH VNODGLaAWD RYLVQR R NDWHJRULMDPD
na
1. 3RGQD VNODGLawD
X u blokove
X U redove
2. 5HJDOQD VNODGL&aWD

x

paletni regali
SROLpQL UHJDOL

x

x

prolazni regali

x SURWRpPQL UHJDOL
X konzolni regali

X prijevozni regali

X $6 56 VNODGLaWD

'HWDOMQD REMDAQMHQMD L SULND]L RYLK YUVWD
UHIHUHQW QLK ]D pRRk&paMe U BoGladjLB/ L i H

Fakultet strojarstva i brodogradnje 4
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22. 6UHGVWYD |]D VNODGLaAawHQMH

“HGQD RG RVQRYQLK NRPSRQHQWL VNODG#ENMQMD VX
VUHGVWDYD ]D VNODGLAWHQMH RODN&ADYD VH UXNRYDQMH
Sredstva za sklaiWHQMH PRJX LPDWL GYRVWUXNX ]DGDiX VUHGV
]D RVWYDUHQMH MHGLQLpQLK WHUHWD 3UHPD > @ QDMpHA
VX SDOHWH VDQGXFL VWDOFL NXWLMH NDpVikhddne sSINR&D U H
QDMpHA&UH YUVWH VUHGVWDYD ]D RGODJDQMH

1,2 travna paleta s nastavcima

3,4 tkutijaste palete (bokpalete) 8 travni stalak

5 #ravna paletatdvostrana 9 +kutija (mali kontejner)

6 travna paletatp HWYHURVWUDQD10tQDVORAaQL VWDODN
7+SDOHWD ]D EDpYH 11 +SR&DORA

Slika2z. 9UVWH VUHGVWDYD ]D VNODGLaAWHQMH > @

Fakultet strojarstva i brodogradnje 5



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

.RUL@W br€stava za oblikovanjedi@Q Lp QLK WHOBW®WDAVBHOQMXN L RGC
NRPDGQRJ PDWHULMDOD KXPDQL]JLUD VH UXNRYDQMH PI
RPRJXuDYD VH DXWRPDWL]|DFLMD WRNRYD PDWHULMDOD X
NRPDGD SRVWDYOMHQLK QD SRVHE QDniMah#) Gynn\s¥ ikpje QH M H C
MHGQLP ]JDKYDWRP LOL NRML VH RGODaH QD MHGQR PMHVW
]D REOLNRYDQMH MHGLQLpQLK WHUHWD MHa Rirq8koih SDOHW
SRGUXpMX D XSRWUHEOMHIBMQER RMNMRP DD 8 XUKB NRYRWD pSAQL O
SRMPD MHGLQLpPpQRJ WHUHW Dsexip&réia RedodlBEURO PRetels DERKIML M H Y L
SULSDGDPMZXUBPMHP RGQRVQR PDWHULMDORP NRML VH QD Q

23. 7UDQVSRUWQL VXVWDYL X VNODGL&AWX

SUHPD > @ WUDQVSRUWQL VXVWDYSREX$RGD X\DW]DYG DR
RVWYDULYDQMD VYHXNXSQRJ WUDQVSRUWQRJ SURFHVD RC
L SRGX]JHUD XQXWDU SRGX]HuUD L]JPHYyX SRJRQD etaQXWDU
LIPHYyX VWURMHYD 7UDQVSRUWQL VXVWDY GLMHOL VH SU}
WUDQVSRUWD L VXVWDY XQXWUD&GQMHJ WUDQVSRUWD GR
PDQXDOQH VXVWDYH PHKDQL]JLUDQH V3V banspodmRML NR
PDQLSXOLUDQMH WHUHWLPD L DXWRPDWL]JLUDQH UDpPXQ
PDWHULMDOD L LQIRUPDFLMD UDpXQDOQR SRGUADQL

7TUDQVSRUWQL VXVWDY pLQH

transportna sredstva

GRGDWQD L SRPRUQD VUHGVWYD ]D WaxdblRovanf@gMH PDW
MHGLQLpQRJ WHUHWD VUHGVWYD ]D |DKYDW PDWHUL
PDWHULMDOD D UD]GYDMDQMH L RGMDYDQMH WRND

oprema)

x

x

transportni putevi, prolazi, rampe

Xx RVWDOD RSUHPD L X UKHWHDYNDIM LX SSUWURWONEIRED UQL VLIXUC
]D LGHQWLILNDFLMX R]QDpDYDQMH YDJDQMH > @

x
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

7TUDQVSRUWQED VUHGVWYD VX RQD NRMD RPRJXUXMX S
VPDWUDMX VH RVQRYQRP NRPSRQHQWRP WUDQVSRUWQRJ "
sredstava ovisno o kategorizaciji, no osnovna podjela je na sredstva prekidnog @mansport
VUHGVWYD QHSUHNLGQRJ WUDQVSRUWD 2VQRYQD UD]JOLN
SURFHV REDYOMDMX X FLNOXVLPD GRN VUHGVWYD QHSUI
materijalom neprekidno.

Prema [2] neki od primjera sredstava prekidnogdparta su granici, podna transportna
VUHGVWYD UXpQD L PRWRUQD YR]JLOD MHGQRVWDYQL WL
WUDQVSRUWQD VUH G VRuj&i né&ptek@i@hDsredstapd ttAHsporta su razni

konvejeri, elevatori ili kzne staze.

Neki RG QDMNRULAWHQLMLK WUDQVSRUWQLK XUHyYyDMD VX
VUHGVWYD D NRML VH GDQDV PRJX QDiL JRWRYR X VYDNR
SRGMHOH YLOLpDUD SUHPD > @ VWA MX WRGEMHDOB XS RERAR VS
SULVWXSX YLOLFD WHUHWX EURMX NRWDpD PMHVWX YR]D]

2VQRYQD SRGMHOD YLOLRPUD SUHPD WLSX L]YHGEH

X PHRQL
x ERpQL
X YLOLpDUL VD ]JDNUHWQLP YLOLFDPD
x VNODGLAQL YLOLpDUL
Xx SRUWDOQL YLOLpDUL
x YLVRNRUHJDOQL YLOLpDUL
X nskRSRGL]QL YLOLpDUL
VDELUQL YLOLpDUL

x

Podjela je prikazana i na Sli8i

SULOLNRP LJUDGH SURUDpPXQD ]D RSWLPL]DFLMX VNODGL
SDOHWD NRULVWL pHRQL iXno® L pPHWBU®D R G @RYinER SROMD] @
iznosi 1,8 metara. Ova dimenzidH QDURpPLWR ELWQD SULOLNRP VDPRJ S
SRYU&ALQX |]D VNODGLaAWHQMH SDOHWD X]LPD X RE]JLU L S

Fakultet strojarstva i brodogradnje 7



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika3. 2VQRYQD SRGMHOD YLOLpDUD >

Fakultet strojarstva i brodogradnje 8



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

("%( 6./$',a7%$ 6 9,4(6758.20 '8%,120
$'1é7(1_$

8 RYRP SRJODYOMX SULND]DWL UH VH L]J]YHGEH SR
YLAHVWUXNRP GXELQRP VNODGLaAWHQMD 5DGL EROMH
SULND]DQH VX WDNRYyHU L L]YNGEHGRRNGQWRH VYNODGQ&RW H
NODVLpQLP SDOHWQLP UHJDOLPD .DNR VX RG ]QDpDMD ]
i LIFO SULQFLSL VNOHD G RMWD:Y@MAINGE na kraju poglavlja daju se
GHWDOMQLMD REUD]JORAHQMD WLK SRMPRYD

8 SRIJODYOMX QDYHGHQH VX RVQR)AdH oY mvgiiH VNOD
SRGMHOD VNODGLaWD MH QD

1. 3RGQD VNODGLawbD

X u blokove
X U redove
5HIJDOQD VNODGLAWD

x

paletni regali
SROLpQL UHJDOL

x

x

prolazni regali
SURWRDPQL UHJDOL

x

x

konzolni regali

X prijevozniregali

x

$6 56 VNODGLawWD

-HGDQ RG QDMMHGQRVWDYQLML REOLND VNODGLAWD
nedostatak regaldd D VPMHaWDM SFBSIRWHIHIEMDD B Y H YUVWH VNODGL
VOXpDMX NDGD VX SRWUHEQL QLVNL LQ¥WRWMIFALXMWMNG QR
QDMYHUD SUHGQRVW RYRJ WLSD VNODGL&WHQMD

SUHPD YUVWL PDWHULMDOD NRML VH PRJX VNODGLaA
VLSNL PDWHULMDOL NRML VH VNODGLaAaWH VORERGQLP Q
PDWHULMDOL NRML WHRPRRE MNPORGODWDLYUMHP EH] RGUH

slaganjem jedinica u blokove i slaganjem jedinica u redove. [2]

Fakultet strojarstva i brodogradnje 9



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

,DNR MH SRGQR VNODGL&AWHQMH MHGQR RG QDMMHG
XMHGQR L QDMQHUDFLRQDOQLML QDMMHG VAR DXG VDX HD M E
NDGD MH WR QXA&8QR LOL NDGD VH LQYHVWLFLMVNL WU
PLQLPXP 8 LQGXVWULMVNLP SRGX]JHULPD MH pH&auD XSR\
YHUX IOHNVLELOQRVW VNODGLAWHQMD vDNRan@®VH YH
SRPHWNXHULQL VOsplmivisHpokazvjelinako X JRURPQH HNVSORDWI

3.1. 9UVWH SRGQRJ VNODGL&WD

.DNR EL VH SRYHUDOD LVNRULVWLYRVW SRGQRJ VNOL
MHGLQLpPpQLK WHUHWD WDPRVOGWIH MGMWRMER &R & WHLKR W H U
GRSX4WHQRM QRVLYRVWL SODOHWHEIUGRENRPGRDN@IBM YD D
paleti ili palete zbog mase samog materijal@LVLQD QDVODJLYDQMD QDMpHaUU!
YLVLQX XWMHEHQDFQL]QDpDMNH PDWHULMDOD VWDELOQ
SRGD WUDQVSRUWQR VUHGVWYR WNQMEPHWMe@aED Y D>Q@ D
postoje dvije osnovne vrsterganiziranog SRGQRJ VNODGLaAWD VNODGLaW
skladLAWHQ MH (EngeblbekNstackiHy Oba tipa imaju svoje prednosti i nedostatke, a
LIERU VH VYRGL QD PLQLPL]LUDQMH WURANRYD aWR MH XMI
SULOLNRP UD]PDWUDQMD L]JERUD WUHEDVX]HWWND DXGR&WLJ VINHE
PDWHULMDOD NRMD VH VNODGLaWL

Slika4d. 3RGQR VNODGLaAWHQMH X EORNRYH > @

Fakultet strojarstva i brodogradnje 10



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

6NODGLAWHQMH X EORNRYH QDURPLWR MH SULNODGQR >
NROLpPLQD LVWRYUVQRJ [RDMUEd mihp SOtk QRQIR Do
WDNYRJ QDpPpLQD VNODGLAWHQMD MH &WR MH PRJXU SULVW
PRJXi SULVWXS VYDNRIM WHHGEN Q LEW RISGMR QR MednSsHIBKE O H P H
VNODGLAWHQ®D XNRGGR¥WHQMH X UHGRYH MH YHUD LVNE
WUDQVSRUWQH SRYUALQH SRWUHEDR H 1]HG R MAD BN HMWM UD/OR
MHGLQLFDPD VNODGLAWHQMD RJUDQLPHQ MHU QLMH PRJIX
MH SULVWXS MHGLQR QDMY L a&leinrij® 1 Q DPLL [SHDQ B H. VD § B RLV
PRIJXUQRVWL YLOLpDUD 7DNRYyHU SULOLNRP NRUL&AWHQM
QHLVNRULAWHQRJ SUR VIWR@NNGR E BV B X QOBHMIR.B Gedlan
RG QHGRVWDWDND SRGQRJ EORN VNODGLAWHQMD MH L &W
NRULVWL QX&GQFRst)n)Rirstto@tJ PHWRGD REMDAQMHQIWR BRAEDY
GRYHVWL GR YL4H SUREOHPD UDMNBRLUIN QER JSQM G RIVAO\D WRI
NDR ]DAWLWQD JRQD SRVWRML L RGUHYHQD PRJXUQRVW RG

Slika5. 3RGQR VNODGLaAWHQMH X UHGRYH > @

,DNR QH VSDGD X L]YHGEH V YLAHVWUXNRP GXELQR
UHGRYH SULND]JDQR MH NDNR EL VH GDOD RVQRYQD
MHGQRVWUXNRP GXELQRP WH QHNH SUHGQRVWL L QHGR
VNODGLAWHQM Riubindm. BRGWY BXWNRPDGLAWHQMH X UHGRYH Y

Fakultet strojarstva i brodogradnje 11



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

NDUDNWHULVWLNDPD VNODGLAWHQMX X EORNRYH QR JO
]D YLOLpPDUH pLPH VH RPRJXUXMH EROML SULVWXS MHG
VNODGLAWHQMD S UM N ODUEYIXMD @ H WMIDLGDVRUWLPDQ PDW
pristup svakoj jediniciV NODGLBWH @NMD]DWR LVNRULVWLYRVW VNOI
QHJR NRG VNODGLAWHQMD X EORNRYH ,VNRULVWLYRVW
iznosi 20 do 30%Kao i kod blokVNODGLAWHQMD SRVWRMH PQRJL QH
VNODGLAWH Q NoDeyNd@nRing VORI KVWDWDN ),)2 PHWRGH RJUD
VNODGLAWHQMD QHPRJIXUQRVW SULVWXSD SRMHGLQLP M

3.2. 9UVWH UHJDOQLK VNODGL&WD

8 VNOD @U@ ®RPWRML PRIXUQRVW |D YHiUH LQYHVWLFLMVN
NRULVWH UHJDOQD VNODGL&WD NRMD ]D UD]JOLNX RG SRGC
UHJDOQLK VNOMXGQPWHRE QRG QR 3WR MH RPRJIXiHO® SXQR
REJLURP GD QRVLYRVW SDOHWH QLMH RGOXpXMXiuL IDNWRL
regali. SUHGQRVW UHJD O @rerka i\edbinekLagslDmoguHkGisFiEO, a neki
LIFO metoduSULOLNRP L]X]LP D Q M{DL MHHGSH®H pYOHLIKL VW HERAW PR J X Ui L |
VNODGEZEMH UHJDOQD VNODGLAWD GRQRVH PQRJH X3AWHG
eOLPLQLUDMX QHJDWLYQH SRVOMHGLFH 3UHPDB40%,@z LVNRUL
PRIXUQRVW LVNRULVWLYRR/ WL VHNOID®LED VK ORE DFW K DQ D UR
NDGD VH NRULVWH YL&HVWLWBXNBOMDELIQH BROD O YDMH O B D
SULND]DQH QHNH RVQRYQH YUVWH UHJDOQLK VNODGLAWD

3.2.1. .ODVLpPpQL SDOHWQL UHJDOL

.ODVLpQL(eBPSing&DOdp Rillet Rack regali su najjednostavnije izvedbe
UHJDOQLK ,DN®DEGH WD GDMX X LIJYHGEH VNODGLawD V YLaH
LPDMX ILNVQX GXELQX MHGQRJ MHGLQLpQRJ WHUHWD SULI
objasnile neke izvedd UHJDOD WHPHOMHQH QD N@edaddpidridstsi® O HW Q |
aWwWR MH WDNR RPRJXUHQ SULVWXS VYDNRM VNODGLaAQRM
nepovoljna pojavéaoneycombinga . Nakon izuzimD QMD MHGQRJ MHGNQIDGILRD M/ F
lokaciH RQD VH RWYDUD L SUXaD VH PRJUNGQRaHH RDtay NODGL
QDpPLQ VNODGLaAQH ORNDFLMH VX XYLMHN LVNRULaAWHQH L L
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika6. .ODVLpQL SD O HVsiQdleDedpPalletiRady (71

3.2.2. Paletni regali dvostruke dubine

Paletni regali dvostruke dubirfeng.DoubleDeep Pallet Ragksu varijanta izvedbe
NODVLpQ@LKIGMHDWCH GYD N O D VsaftayljuSaj&hb\Vkak® bilsel d@bilaD
GYRVWUXND GXELDRDPDRVAD RFILAWHHIDMODR. QH VSDGDMX X L]JYHG
VNODGLAWHQMD MHU LPDMX ILNVQX GXELQX GYD MHGLQLDPC
NDNR EL VH pLVODSVHGOWR SWLXBJIDKW GXELQD VNODGLaAWHQMI
regale. 3B UHGQRVW RYRJ QDpLQD VNODGLAWHQMD MH aWR VH
LVNRULVWLYRVW VNODGLAQH SRYU&ALQH DOL VH SRMDYOM>
AWRNRQDpPQLFL PRA&H UHh@WwdnbibgV iL snsaRjémjny RsRoristivosti
lokacija. Jedan od nedostatabkdH aWR MH ]D RYX YUVWX VNODGLAWD ¢

vilicama dvostruke dubine.
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika 7.  Paletni regali dvostruke dubine (engDouble-Deep Pallet Rack[8]

3.2.3. Prolazni regali

Prolazni regali(eng. Drive-In Rack, DriveThrough Rack RPRJXUXMX VNODGLa
YHUH NROLPLQH LVWRYUVQRJ PDWHUReMID @é&3etXNSBRBREQSR\
MHGLQLFD UDYBRXW YRIQUEKVX UHJDOLPD VD GYRVWUXNRP GX
UHJDOD VX UDVSRUHYHQH WDNR GD REOLNXMX PMHVWD ]D
VUHGVWYX NRMH UXNXMH MHGLQLPQ L RnaNzAdditok ZHdok VN R U L
MH LVNRULVWLYRVWkoVoR%. D2F1HQRN WIRMDKRLSMDROD]QLK UHJD
LPDMX YUOR PDOR SURVWRUD ]|D NUHWDQMH SD VNODGL&a&W
NRG RVWDOLK YUVWD UHNDOQUHIO ONCEGICEDNR YR QD WIWLHV/,) 2 |
MHGLQLpQLK WHUHWD QD VOLpPpDQ QDpLQ NDR X SRGQRP EO
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika 8.  Prolazni regali (eng.Drive-In Rack, Drive Through RacK [9]

3.2.4. SURWRpPQL UHJDOL

SURWRpPpQLP (edgiBaleéd IFPW Rack RVWYDUXMH VH GLQDPLpPNR
NRPDGQRJ PDWHULMDOD QD SULQFLSX ),)2 PHWRGH L]X]LP
UHJDOD 3UHPD > @ SRVWRMH GYD RVQRYQD QDpLQD NUHW

a) YR]QRP VWD]RP EH] SRJa B DagRatiskie b (Mutagba
1-5%)

b) voznom stazom s pogonorntvodoravna staza je horizontalno postavljena , a
NUHWDQMH PDWHULMDOD RVWYDUXMH VH SRPRUOX
YDOMPDQH ODQpPDQH LOL WU bnd prekinttbgutranBppitals OL S U )
SRVHEQR L]YHGHQLP YR]JLOLPD NRMD VH NUHUX LVSR(

,VNRULVWLYRVW VNODGLAQH SRYUALQH MH RNR D SF
2YDNDY QDpLQ VNODGLAWHQMD SULNOD ®DRUR W RD RNV N O

Fakultet strojarstva i brodogradnje 15



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

PDWHULMDOD MHU VH L]X]HWL MHGLQLpQL WHUHW DXWRPD
SRWUHEQL YLVRNL LQYHVWLFLMVNL WURANRYL

Slka9. 3URWRDpPQL URaleDFIol RECR[10]

3.25. 3URWRp Q4 glrahjeO L

3 UR W R p G lgutamjehe@y.Push Back RagkVYRMRP NRQVWUXNFLMRP
LVNOMXPLYR /,)2 PHWRGX L]X]LPDQMD MHGLQLPQLK WHUHW
VNODGLAQLP ORNDFLMDPD VH GRODVNRP QRYRJ MHGLQLp
ORNDFLMH GRN VH NRG WUNWPDBAUWER MHGLPDRMELR QUHY SU|

ORNDFLMD 7DNDY @biELQpeidiadbPi® fdéktivan jer seni nalaze na
optimalnoj lokaciji prilikom izuzimanja i nis potrebni dodatni transporti.

Fakultet strojarstva i brodogradnje 16



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika1lo. PURWRPQL UHJDOL Rush@Back ReRkiLE] HQJ

33. 1HLVNRULAWHQL SURVWRU X REOLNX VDiUD AKRQH\FR

SUHPD > @ SRVWRMH GYLMH JODYQH NDUDNWHL
LVNRULAWHQRVW WUDQVSRUWQH SRYUALQH L NROLDpL
honeycombing ,VNRULAWHQRVW WUDQVSRUWQH SRYU&ALQH SK
SUROD]L ]D WRN PDWHULMDOD OMXGL L LQIRUPDFLMD
8 LVSUDYQR SURMHNWLUDQLP VNODGLAQLP SURVWRUL
minimum kako bi iskoLVWLYRVW SRYUAaALQH ELOD aWR YHUD 3
PHWRGDPD VNODGL&AWHQMD NRMH RGUHYyXMX EURM SU
PDWHULMDOD L OMXGL SUL pHPX WUHED X]HWL X RE]
intenzivnost i intenzitet toka ljudiQ XWDU VNODGLaWD

IHLVNRULAWHQRYVW hoGayecombng WeEfiniraH QJ kao postotak
LIJXEOMHQRJ VNODGLaAaQRJ SURVWRUD UDGL QHLVSUDYQF
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

RYH SRMDYH GROD]L NDGD MH VORERGDQ SURVWRU G|
LVNRULAWHQ PDNVLPXP Q MdhéyRoMbigPRIRRARVERIRGLWL
VNODGLaAWLPD VD SRGQLP VNODGLAWHQMHP PDWHULMDO
odnosno regalnim VNODGLAaAWLPD 6NODGLEQL SURVWRU PRa
horizontalnoj ravnini, vertikalnoj ravnini (visini) ili kombinacija horizontalho

vertikalno.

Slika 11. Horizontal honeycombing [6]

Na Slici 11.a) prikazana je potpuno IBKULAWHQD SRYU&GLQD JGN
VNODGLAWHQMD L]J]QRVL pHWLUL MHGLQLpQD WHUHWD D
$ % L & ,VNRULAWHQRVW MH X RYRP VOXpDMX PDNVLP
V O XiibpayicombingD 'YD MHGLQLPpQD WMHBWO MUGWRLHQL WH
L]X]JHWL VX L] VNODGLaAaWD L RVWDMX SUD]J]QH ORNDFLMH
ne isprazni cijela gomila (engtack MHGQH YUVWH SURL]JYRGD 8 VOXp!
YUVWH PDWHULMDOD QD O RHNDH-Q W HIDNR M & QUXX YYUH/IW XU HEBWR |
GR EORNLUDQMD WH JRPLOH L QHPRJXUQRVWL L]X]JLPDQNMN

Slika 12. Vertical honeycombing [6]
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Do pojavehoneycombingD PRa&H GRUL L X YHUWLNDOR@QRMaUDYQLC
60OLFL 1D 60LFL D SULND]DQD MH SRWSXQD LVNRULA
ub]OLpLWH YUVWH PDWHULMDOD QDVODJDQH X WUL UD]JLQ

E VX L]X]JHWD GYD MHGLQLpQID ViU HWHDU ¥ WV WUHV BV H 84 HLG
PRIJXUH LVNRULVWLWL GD QH EL GREAOR GR lm@eRddhbind QM D S
NRML X NRQDpPQLFL UH]XOWLUD JXELWNRP VNODGLAQRJ SUF

lako honeycombingX WMHpH QRHIDDNLVNRULVWLYRVW SRYUALQH
LIEMHUOL WDNYX SRMDYX SRVWRMH RGUHYHQD SUDYLOL
honeycombingD -HGQR RG SUDYLOD RGQRVL VH QD VNODGLAWEL
istovrsnog materijala, a koje savietueD VH X WRP VOXpDMX RSHUDFLMH U
YU4daH VDPR QD MHGQRM JRPLOL VYH GRN VH RQD SRWSXQR
JRPLOX 8 WRP VOXpDMX UH VH VPDQMLWL QHLVNRUL&AWHQR
drugom vrstom m& HULMDOD 6DYMHWXMH VH pHVWR QDGJOHGDC
X]YLAHQRJ PMHVWD JGMH VH PRAaH XRpLWL QHLVNRUL&WH
DGHNYDWQR LVNRULAWHQH SULPMHULFH PRJX VH XRpLWI
ediQLpQD WHUHWD D VNODGL&A&WH GRSXaWD YLVLQX RG SHW
pojavehoneycombinggpp HauH GROD]L X SRGQLP VNODGLaAawWLPD SD VH
VNODGLaAawD |D QHNH PDQMH NROLpPpLQH PDWHULMDOD

3.4. FIFO i LIFO metodaizuzLPDQMD MHGLQLpQLK WHUHWD

3ULOLNRP L]X]JLPDQMD MHGLQLpPQLK WHUHWD L] VNODG
QDpLQ L]X]LPDQMD #AIFAGS(eQ EpsDIb KirsVGLYiH MWD (eng.Last In First

Out ),)2 PHWRGD JRYRUL GIX]VRDIMXVSODRLR®WD MHGLQLpQL
VNODGLAWH VWLJOL SUYL SR NDOHQGDUVNRP UHGX /,)2

L]X]JLPDMX RQL MHGLQLPQL WHUHWL NRML VX X VNODGLA&W
QHNH SUHGQRVWIR LV I HRGRRA\HW DMOWHHEW L QD VOMHGHUHP

REMDAQMHQR NDNR L]JJOHGD ),)2 L /,)2 PHWRGD X UHDOQRM
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Primjer FIFO metode izuzimanja

3RGX]HUH QDVWRML SURGDWL NRPDGD QHNRJ SURL

VNODGL&WX VH QDOD]H WUL JUXSH LVWH YUVWH SURL]YRG

FLMHQDPD SULND]DQH X 7DEHOL SRWUHEQR MH SURQDUL

Skupina .ROLpPpL Cijena/komadu Ukupna cijena
proizvoda Datum [kom] [N.J./kom] [N.J.]
A 3.1.2016. 200 10 2000
B 16.1.2016. 150 12 1800
C 22.1.2016. 130 15 1950

Tabelal. FIFO metoda primjer

3UDWHuUL ),)2 PHWRGX SUYL SURL]JYRGL NRML UH VH L]X

VNXSLQH $ X NROLpPLQL RG NRPDGD 6 REJLURP GD MH SR

NRPDGD VH L]X]JLPD L] VOMHGHUH VNXSLQH SRskdpnd PHQVNF
SURL]YRGD 1DNRQ L]X]LPDQMD RGJRYDUDMXUH NROLpPLQH
prodane robe (engcost of Goods SojdProdano je 200 komada proizvoda po cijeni od 10

N.J./kom i 50 komada proizvoda po cijeni od 12 N.J./kom pa prema tthif&NRYL SURGD((
robe iznose: COGS =200 x 10 + 50 x 12 = 2600 N.J.

8 RYRP SULPMHUX XRpDYD VH QDMYHuUL QHGRVWDWDN ),

UREH QRVL VNXSLQD SURL]JYRGD $ SR FLMHQL RG

1 - N
vrijeme prodaje (2 LIQRVL 1 -

NRP a4WR ]QDpL GD GROD]L C
VH GROD]L GR ][DNOMXpND GD ),)2 PHWRGD QH SUDWL SRUD"

Primjer LIFO metode izuzimanja

S3RGX]HUH QDVWRML SURGDWL NRPDGDMetQddN\RJ SURL

VNODGL&WX VH QDOD]H WUL JUXSH LVWH YUVWH SURL]YRG

FLMHQDPD SULND]DQH X 7DEHOL SRWUHEQR MH SURQDUL

Skupina .ROLpL Cijena/komadu Ukupna cijena
proizvoda Datum [kom] [N.J./kom] [N.J.]
A 3.1.2016. 200 10 2000
B 16.1.2016. 150 12 1800
C 22.1.2016. 130 15 1950

Tabela2. LIFO metoda primjer
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

3UDWHUL /,)2 PHWRGX SUYL SURL]JYRGL NRML UH VH LIX
VNXSLQH & X NROLpPpLQL RG NRPDGD 6 RE]JLURP GD MH S

NRPDGD L]X]JLPD VH L] VOMHGHUH VNXSLQH SdRuping HPHQ V N
SURL]YRGD 1DNRQ L]X]LPDQMD RGJRYDUDMXUH NROLpPLQH
prodane robe (engcost of Goods SojdProdano je 130 komada proizvoda po cijeni od 15

N.J./kom i 120 komada proizvoda po cijeni od 12 N.J./kom i prema ttREANRYL SURGD(
robe iznose: COGS =130 x 15 + 120 x 12 = 3390 N.J.

1D WHPHOMX GYD SULPMHUD PRaH VH ][DNOMXpLWL GD /,
FLMHQH SURL]YRGD L NUDWNRWUDMQR GRQRVL YHUH SURI
VNODGPOMWNHUWMMDOD 1DLPH PDWHULMDO NRML MH VWLJDI
GXJR YULMHPH X VNODGL&WX SULMH L]X]LPDQMD &@WR PRAaH
LOL HYHQWXDOQRJ SURSDGDQMD SURL]JYRGD pLPH VH JXEL

PULOLNRP SURMHNWLUDQMD SRGQLK LOL UHJDOQLK VNO!
QHGRVWDWNH L ),)2 L /,)2 PHWRGH WH RGOXpLWL NRMD G
SURILWH L YHUX IOHNVLELOQRVW
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

4, 237,0%$/1% '8%,1%$ 6./%$',4a7(1-9%

S ciljem ostvarivanja bolje iskoristivogtiobodneSRYU&GLQH UD]YLMHQL VX P
L PHWRGH VNODGLaAWHQMD 6YYNYL &YW X X N RI)es ) BIODREA.
RGUHYHQH SDUDPHWUH NRML XWNNDHDEE AQUBRQONXET.FGX SNRHGEE
QDMYDAaQLMLK SDUDPHWDUD MH L GXELQD VNODGLAWHQM
VOMHGHULP SRJODYOMLPD

6NODGLAWD V YLEMWNOONRRWIXEMRRVX SUHBEMR > @ Q
HNVWUHPQD VOXpDMD SUYL VO X pdaMvaideth) Nda@eD odlyze iMHG L Q
VNODGLAWD X MH GoGferiitt SREUOMFNVONPDM MH NDGD VX VYH
SRSXQMHQH L MHGLQLpPQL WHUR®/RDKHQMDH R QX ALPODNKND] X N/C
VWRMH X VNODGL3Wemepa NP HFXOGN.DSHNVYRGHPQD VOXpDMD
VOXpDM NRM L XVHGESSROHPEY@WH MHG L QL p Q mguwmatliHWD NR
VWRKDVWLPpNXDWIDNWEMOWWLNX RGQRVQR QH PRA&H VH RC
materijala. Takvi SpDMHYL JDKWLMHY DM S SRPEIRY B3O LWD]@M piL W L
VXVWDYD VNODGLAWHQMD SULMH GRQRAHQMD NRQDpPQH RG

SURFHV R&6BBWIYVYIDOMH GXELQH PRAH ELWL YUOR GXJR
SUREOHPX QDVWRMH VH L)]taicL Wétode{U R YEHIHLY LDYMIRNUH WRPSLW
GXELQH VNODGLAWHQMD NDNR l&b tablte \moguDsWdtiR pi®teR FHV R
GRQR&AHQMD RGOXNH SRWUHEQR LP MH SULVWXSLWL V
RGUHYHQLP SRpHWQLP SUWWISREY R COYUNRDMDD WA rijdldiizds /S U H W S
RGUHYHQH W]JHJDbKOQWXNODGQR QMLPD SULPMHQLWL ]D RG
VNODGLAWHQMD 3UHWSRVWDYNH PRJX SULPMHULFH ELWL
VNODGLAQH ORNDFL¥IHO L3pDJL) DY § V R@En®@Dhpeeipddtavikaqay D
odnosno parametrima SRWUHEQR MH L GLPHQ]JLRQLUDWL VNODGI

vjerodostojnost podataka dobivenih iz tablica.

-HGQD RG PQRIJREURMQLK PHWRGD ]|D RGHYyowWS™ QMH R S
UDGX L SULODJRYHQD MH XSRWUHEL ]D HXURSVNH VWDQGLEL
/LHEHYV NHo@® Gd Indrease Your Warehouse Capagity /L W H U DbazXdn® navi H
DPHULpNLP VWDQGDUGLPD WH NRULVWYNQOB GLAAVHVDH D DARH Ul
VXVWDY PMHUD SR]QDW MRa& SRG QD]JLYRP (QJOHVNH PMHUF
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

X UDGX SULODJRYHQridte @UROXpdIteprikazave ki poglaviju 4.1Razlika
EURO i GMA paleta opisana je u poglavfl. TDNRVFHILLOLNRP SURUDPXQD L F
NRUL&WH Qdni W)N O Y& Qaidisani u poglavljd.4.

8 SULODJRGEL PHWRGH HXURSVNLP VWDQGDUGLPD NI
Tabeli3.8 OLWHUDWXUL /LHEHVNLQGD NRULAWHQL VX DPHULpPN

O9HOLpPLQH
APHULpPpNL VW Europski standardi
O9HOLPLQD VNODG( 48 inch x 40 inch 1,2m x0,8m
OHOLPLQD VNODC 4ftx4ft 1,2mx1m
3ROD aLULQH S
YLOLpPpDUD 6 ft 1,8m

Tabela3. UsporedbaDPHULpPpNRJ L HXURSVNRJ VWDQGDUGD ]D VN

4.1. EURO paleta

5DGL ODN&HJ XVNODYLYDQMD L SRYH]JLYDQMD YLaH VNC
su standardne dimenzije paleta. Jedan od oblika standardiziranih paleta je i EURO paleta
(eng.EURpdlet NRMD VH NRULVWL QD HXURSVNRPOSRIGU XpM X

GLPHQ]LMD [ [ PP D +MKdg Na3ilostph@te hosi 1500 kg.
Paleta je prikazana na SIiCB.

Slika 13. EURO paleta [5]
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

SULOLNRP XSRWUHEH (852 SDOHWH NDR VUHGVWYD ]D V
]DX]LPD YHUX SRYUaLQX QHJR VDPD SDOHWD UDGL GRGD\
SRYUALQD ]D RYX YUVWX SDOHWH L]J]QRVL [ irdPP D ]|D
RQD QH SUHOD]L GXOMLQX QDMYHUH VWUDQLFH RGQRVQR
EURO paletu ilustrirana je na Slit#.

Slikald. 3RWUHEQD VNODGLAQD SRYU&GLQD ]D (852 SDOF

Na Slici14 plavomje ERMRP R]QDpHQD SRWUHEQD VNODGL&AQD SR
iznosi 1,2 GRN MH 8XWRP ERMRP R]QDpHQ P HRDR Yrijdad pDUU L Q
GXOMLQD L]QRVL P RGQRVQR? Q3 HWOQB XS R XUWDQMR jLH Q RWR.U
dimenzijH L SRPRiUX QMLK MH L]UDYVH G RSYURALIIHX @ N O DREIL\E WRHLQ DI
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4.2. Razlika EURO i GMA palete

.DR aWR MH UDQLMH QDYHGHQR }¥WDGQREDHELGVH RPRNMXU
SRYH]JLYDQMH YL&H VNODGLAWD XIQQER MH X RMVDIVPHIR Q R D
RODNabQMD UXNRYDQMD MHGLQLpQLP WHUHWLPD 3RVWRM
SULPMHU QD HXURSVNRP SRGUXpMX RSLVDQD (852 SDOHW
WHKQLNH X&aWHGH VN CGabog LualifeRaturi SAOR Visheskimdfl B Kaj¥ je
SULORMWBQGDUGLPD 6MHGLQMHQLK $PHULPNLK 'UADYD Wt
su standardne paletd RU L QQDHWMHYHUQRDPHULPpNRP SURVWRUX L QM|
X LQpLPD JGMH RIHONRHWODFDMRISNVDQD X MHGQDGAEL

1inch =0,0254 m = 25,4 mm (2).
6WDQGDUQD GLPHQ]LMD *0$ SDOHWD L]JQRVL 3 [ 3 RGQR
VNODGL4A4QD SRYU&4LQD *0$ SDOHWD L]JUD&AHQD MH X VWRS
prikazanajeuje®@ DGAEL

1 stopa (ft) = 0,3048 m = 304,8 mm (2).
BRWUHEQD SRYU&ALQD ]D VN O D GthadtrbOnidsHo 12 S DO HWH L]QF
LJUDAHQR X PHWULpPNLP MHGLQLFDPD 3RWAAbHBDPDIERYUAELQ
m*> aWR MH FOYLAHP RGQRVX QD SRWUHEQX SRBYU&ALQX ]D (852

7DNRXHRELPpDMHQD 4LULQD SRWUHEQRJ SUROD]D UD]OL!
literaturi Liebeskinda8RELpDMHQD ALULQD SUROD]D ]D pHRQL YLOLD
4LULQHDSURRVIL P GRN X OLWHUDWXUL QLMH SR]QDWI
WUDQVSRUW MHGLQLpPpQLK WHUHWD D &4LULQD SUROD]D L]
NRULAWHQD MH 4LULQD SUROD]D P SULOLNRP SURUDpPXQ
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4.3. Orijentacija EURO palete

BULOLNRP NRULAWHQMD (852 SDOHWH SRWUHEQR MH L\
EL VH SRVWLJOD PDNVLPDOQD PRJXUD X4WHGD SURVWRUD
SRPRiUX VOMHGHULK L O Xprama [18kdjl pokazup URQIDNDK XRFNODG L A
SRYUELQL 3RVWRMH GYLMH PRJXiUH RULMHQWDFLMH SDOHYV
Slici 15 JGMH MH QD OLMHYRM VWUDQL SdgdnhjBtiRiQrikay@XaQL Q
SRSUHpPQL QDpLQ RULMHQWDFLMH SDOHWD

Slkal5. ORJXUH RULMHQWDFLMH (852 SDOHWH

5DGL EROMHJ UD]XPLMHYDQMD SULND]DQ MH SULPMHU !
LJUDpXQ SRYUAELQD ]D VNODGLAWHQMH X3GRIUDPMXQSRISUHY B
SRPRUX GYLMHW(I852RYIMDY OMHQH NDR X VNODGLAWX 8YHGI
/ L 8LULQD % WH MH SRPRiUX QMLK GRELYHQD XNXSQD SR!
RULMHQWDFLMH 5D]JOLND L]PHYyX YUVWH RULMHQWDFLMH L
16

3RWUHEQR MH QDSRPHQXWL GD VH X OLWHUDWXUL > @
SUROD]D VXNODGQR RYRPH UDGX &4LULQD SUROD]D P ]
SUROD]D ]D QHSR]QDWL YLOLPDU L RQD X R NeroRjeStatisP MHU X |
L P X VOXpDMX SRSUHpQH RULMHQWDFLMH
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Slika 16. Dimenzije orijentiranih paleta (ljevo +X]GXaQR +EHRGQHIBR R

SULOLNRP X]GXaQH RULMHQWDFLMH SDOHWBDBje@Ri¥WUHEQD
YLOLpDUD RGQRVQR SRWUHEQD MH YHUD aLULQD GD EL V&I

GYLMH GXaLQH SDOHWD L VLIXUQRVQL UD]PDN RG PV V'
m), dok dimenzija L iznosi 1 m radi sigurnosnog razmak8BNXSQD &aLULQD SUL X
RULMHQWDFLML L]JQRVL P GRN XNXSQD GXAaLQD L]JQR)

orijentiranih paleta iznosi &= 5,3 nf.

SBULOLNRP SRSUHpQH RULMHQWDFLMH SDOHWD SRWUHEQ
jerjepotreeQR PDQMH SURVWRUD ]D RNUHWDQMH YLOLpDUD 'L
P GRN GLPHQILMD / LIQRVL P UDGL VLIXUQRVQRJ UD]I
RULMHQWDFLML L]QRVL P GRN XNXSQD GXA&LQD L]JQRV
orijentiranih paleta iznosi p= 5,74 .

8VSRUHGERP GRELYHQLK SRYUAaALQD GROD]JL VH GR ]DNO
GRQRVH RNR XaWHGH X VNODGLAQRP SURVWRUX 3ULOLN
RULMHQWDFLMD SDOHWDSU BW B P>X0Q QRVERAVL MLIH D U B
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44. 2VQRYQL SRMPRYL X VNODGLaAWLPD V YLAHVWUXNRP

8QXWDU VNODGLAWD V YLAHVWUXNRP GXELQRP VNODGI
NRULVWH NDNR EL VH RSLVDOD QHND SRMDYD REMHNW L
OLWHUDWXUH QD HQJOHVNRP MH]LNX WH QLVX eQX&QR LC
KUYDWVNRM OLWHUDWXUL DOL @iH ELWL NRULZWHQL XQXV
UHIHUHQWQL 3RMPRYL VX GHWDOMQR SRMDaQMHQL VOLN
YLAHVWUXNRP GXELQRP VNODGLAWHQMD

-HGLQLpQL WHUbHAQV+RVQDHRYD MHGQX (852 SDOHWX VD SULSES

njoj

Slikal7. -HGLQLpPpQL WHUHW HQJ ORDG
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Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Stup, stub (eng.column) £+ R]QDpDYD QDVODJDQD WUL (MukaEhoQLpQD \

literaturi Liebeskinda na kojoj se bez ovaj rad)

Slika 18 Stup,stub (eng.column)

Stog, gomila (eng.stack +t R]QDpDYD VNXS MHGLQLpQLK WHUHWD LO
MHGQRP UHGX RGQRVQR |[]DX]LPDMX MHGDQ UHG X FLMHOI

crvenom bojom
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Slika 19. Stog, gomila (engstack

Parcela (eng.lot) + R]QDpDYD VYH MHGLQLPQH WHUHWH NRML VH
VNODGLAW X

Slika 20. Parcela (englot)
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8 VNODGLEMAHAPDNUY XNRP GXELQRP VNODGLaAWHQMD SRV
GXELQX &LULQX L SRYU&GLQX NRMX ]DX]JLPD SDUFHOD

Slika2l. 3DUDPHWUL X VNODGL&AWLPD V YLAHVWUXNRP GXEL

8 SULND]DQRP SULPMHUX GXELHDVYNDMHGWHGRQD WL
MHGDQ UHG PR&aH SR GXOMLQL ]DSULPLWL pHWLUL MHGLQ
ujedno i broj gomila koje se nalaze u jednoj parceli, na SlicUZHGRYL VX R]QDpHQL F|
plavom i zelenom bojom. ParéeD X SULPMHUX VDVWRML VH RG WUL JRP
MH SRORYLFD 4LULQH S UR CoH P QIxnysi @6 thEEkkaDi orfa iz fosi D,B

metara.

3ULOLNRP SURUDpPXQD SRYUZLQH SRWUHEQR MH X]HWL
redRYL L SUROD] ]D YLOLpDUD
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45. 3UREOHPDWLND YLAHVWUXNH GXELQH VNODGLaAWHQM

.DNR EL VH LOXVWULUDOD SUREOHPDWLND RGUHYyLY
RGOQRVQR XVSRUHGED L REMDaQMHQMH VNODGLaAQLK SRYU
navedenoj literaturi [12] u 4. poglavlju prikazan je prim@NODGLaAWHQMD GYLMH
YHOLpLQH DOL V UD]JOLpLWRP GXELQRP VNODGLAWHQMD Q
SRYUAGLQD VNOD G |Lgatpostjikafed Be Qig B GLQLPpQL WHUHW GC

U primjeru jezadanaSDUFHOD YHOLpPLQH MHGLQLpQLK WHUHW

MHGLQLpQD WHUHWD X VWXEX =DWLP MH SULND]DQ SURL
]D GXELQX VNODGLAWHQMD  \.N]®DDG K &Q SkbaEtShdA B H Q M D
SDUFHOL QDOD]L MHGLQLpQLK WHUHWD L GD VH L]X]LPD
]IDNOMXpND GD MH SRWUHEQR GDQD GD VH LVSUD]QL F
SRYUALQX X GD@D® QP MG VQALFH RYLVQR R GXELQL VN

Slika 22. Primjer A +GXELQD VNODGLAWHQMD MHGLQLFD >

Fakultet strojarstva i brodogradnje 32



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Slika23. Primjer B +tGXELQD VNODGL&A&WHQMD MHGLQLFD >

S3R]QDYDMXuL RYH SRGDWNH PRJXUH MH LJ]UDpXQDWL Xt
EURM GDQD NRML MH SRWUHEDQ GD VH MASWIW&HFBD b X\H G
XNXSQH SRWUHEQH SRYU&GLQH JODVL

BNXSQD SRWUHERaKrSR BR ¥ la@EDda x Broj stogova x Potreban broj
dang

gdjesepOD QRMIQ BG&HPHD > @ R&ddenhtabéla.L ]

SRWUHEQR MH QDSRPHQXWL GD RYH WDEHOH YULMHGH
WUL MHGLQLpQD WHUHWD VXNODBRR \WR W HINDHWWKSR.V W B EHL
WDEHOH L SURJUDP ]D RSWLPL]DFLMX VNODGLaAawbD ,DNR M
YLVLQD PRaH L]QRVLWL RQROLNR MHGLQLpPpQLK WHUHWD N

GRSXaWHQRP QRVEWROVWDMBR GHMJILK YLVLQD QDVODJLYDQN
te je potrebno izraditi nove tabele.
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Faktor

S t%goéva Faktor st?)gjoéva Faktor stI(BJE]O(;va Faktor
1 1.0 13 7.0 25 13.0
2 1.5 14 7.5 26 135
3 2.0 15 8.0 27 14.0
4 2.5 16 8.5 28 14.5
5 3.0 17 9.0 29 15.0
6 3.5 18 10.0 30 15.5
7 4.0 19 10.5 31 16.0
8 4.5 20 11.0 32 16.5
9 5.0 21 11.5 33 17.0
10 5.5 22 12.0 34 17.5
11 6.0 23 12.5 35 18.0
12 6.5 24 13.0 36 18.5

Tabela4. )DNWRU ]D RGSRWUHEQMH/ NODGL&QH SRYUALQH >

Faktor uTabeli 4 povezan je seegular whitdrawl PHWRGRP L]X]LPDQMD MH
WHUHWD REMDAQMH@YRMRE MIRARIJDMDDDYOM XN RUHODFLMX VD EUR
SRYUAGLQH NRMX RQL |DX]LPDMX 5DGL EROMHJ UD]XPLMHY
VNODGLAW X HK NNHRMIHPL p Q L ngHlar MitdrallpelddBr 8 W RP VOXpDMX ]

izuzimanje jednogtoga potrebna je 1/3 od ukupnog vremena izuzimanja.

Slika 24. Faktor za regular whitdrawl

3RJOHGRP QD 60LNX |DNOMXpXMH VH GD iiH VH X VNC
VWRJD XNXSQRJ YUHPHQIVXi\W QO VGWID 8 WaRV B E LW L YSIUH
VNODGLAWX QDOD]LWL MHGDQ VWRJ 8 WRP VOXpDMX IDNWF
Faktor [ [ [ AWR RGJRBEDAD L SULND]DQRM
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3RYUALQD ) WRJID >P
Dubina 3RYUAL Dubina 3RYUAL
VNODGLAYV stoga VNODGLA&V stoga
Jedan 3 aAHVW 9
Dva 4.2 Sedam 10.2
Tri 5.4 Osam 11.4
YyHWLUL 6.6 Devet 12.6
Pet 7.8 Deset 13.8

Tabela5. 3BRYUALQD VWRJID RYLVQR R GXELQL VNODGLVW

Broj stogova na jednoj parceli
"XELQD VNOD|Jedan|Dva | Tri | yHW)| Pet| aHY Sedam| Osam | Devet | Deset
Broj JT u jednom stogu| 3 6 9 12 | 15| 18 21 24 27 30
Broj JT u parceli

100 34 17 | 12 9 7 6 5 5 4 4

90 30 15 | 10 8 6 5 5 4 4 3

80 27 14 | 9 7 6 5 4 4 3 3

70 24 12 | 8 6 5| 4 4 3 3 3

60 20 10 | 7 5 4 | 4 3 3 3 2

50 17 9 6 5 4 | 3 3 3 2 2

40 14 7 5 4 3 3 2 2 2 2

30 10 51| 4 3 2 2 2 2 2 1

20 7 4 | 3 2 2 2 1 1 1 1

10 4 2 2 1 1 1 1 1 1 1

9 3 2 1 1 1 1 1 1 1 1

8 3 2 1 1 1 1 1 1 1 1

7 3 2 1 1 1 1 1 1 1 1

6 2 1 1 1 1 1 1 1 1 1

5 2 1 1 1 1 1 1 1 1 1

4 2 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1

Tabela6. Broj stogova na parceli [12]

SRWUHEQR MH QDSRPHQXWL GD MH EURM MHGLQLpPQLK
ti L] UDJORJD 4WR MH YLVLQD QDVODJLYDQMD MHGQDND WU
SRpHWNX VDPRJ SULPMHUD

Fakultet strojarstva i brodogradnje 35



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

Potreban broj dana da se ispraznjedan stog
BrojJTujednomstogu| 3 | 6 | 9 | 12 | 15 | 18 | 21 | 24 | 27 | 30
Upotreba JT u jednom
danu
0.05 60.00 | 120.00 | 180.00 | 240.00 | 300.00 | 360.00 | xx XX XX XX
0.10 30.00| 60.00 | 90.00 | 120.00 | 150.00 | 180.00 | 210.00 | 240.00 | 270.00 | 300.00
0.20 15.00| 30.00 | 45.00 | 60.00 | 75.00 | 90.00 | 105.00 | 120.00 | 135.00 | 150.00
0.30 10.00 | 20.00 | 30.00 | 40.00 | 50.00 | 60.00 | 70.00 | 80.00 | 90.00 | 100.00
0.40 750 | 15.00 | 2250 | 30.00 | 37.50 | 45.00 | 52.50 | 60.00 | 67.50 | 75.00
0.50 6.00 | 12.00 | 18.00 | 24.00 | 30.00 | 36.00 | 42.00 | 48.00 | 54.00 | 60.00
1.00 300 | 6.00 | 9.00 | 12.00 | 15.00 | 18.00 | 21.00 | 24.00 | 27.00 | 30.00
2.00 150 | 3.00 4.50 6.00 7.50 9.00 | 1050 | 12.00 | 13.50 | 15.00
5.00 0.60 | 1.20 1.80 2.40 3.00 360 | 420 | 4.80 5.40 6.00
10.00 0.30 | 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
20.00 015 | 030 | 045 | 060 | 075 | 090 | 1.05 | 1.20 1.35 1.50
30.00 0.10 | 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Tabela7. Potreban broj dana da se isprazni jedan stog [12]

,] QDYHGHQLK WDEOLFD RpLWDYDMX VH SDUDPHWUL VN
VH SRPRuX SDUDPHWDUD SRWRP RGUHYyXMH SRWUHEQD SRY

Primjer A Primjer B
Iz Tabele 6: Broj stogova na parceli 1 2
Iz Tabele 4. Faktor 1.0 1.5
,] 7TDEHOH 3RYUALQD VW 138 7.8
Iz Tabele 7: Potreban broj dana da se isprazni jedan
stog 30 15

Tabela8. Parametri za Primjer Ai B [12]

SR]QDYDMXiuL VYH SDUDPHWUH PRaH VH RGUHGLWL XNX
Za primjer AonaiznosiSNXSQD S RW U HEIXD.0XR Y830 © M4

Za primjer Bona iznosiSsNXSQD SR W U HEXXD.5%R.8 K B5L=@B51L M
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,DNR VH VD 6O0LNH L ]JDNOMXpXMH GD SRYU&LQD
VNODGLEAQLK MHGLQ@LFD $BXLPDND X BULPMHUX % VD GXEL
jedinica zauzima 156 ™M QD SUYL SRJOHG VH |[DNOMXPRMUIAGEDMD S
VNODGLAWHQMH VD GXELQRP VNODGLA&QLK MHGLQLFD &
NULYD SUHWSRVWDYND MHU NUR] GXOMH YULMmRBEH SRYUA
VYHXNXSQX SR YwWdh®Xna414® 3R]QDYDMXiL RY Huldjeix OW D W H
RVQRYQL SUREOHP RGUHYLYDQMD RSWLPDOQH GXELQH VNC
EH] SURUDpPXQD NRMLPH VH GROD]JL GR RSWLPDOQH GXEI
QHJDWLYQLK SRVOMHGLFD QD SRGX]H BHN ONIRGILHL Q'HU A3 R V N OILX
ILQDQFLMVNL ]JDKWMHYQL REMHNWL L VYDNL QHSRWUHEDQ
VNODGLAWHQMHP QDVWRML VH L]JEMHUL

3UHPD > @ SUHSRUXpD VH pHVWR RELOD&HQMH VNOD
SUD]QD VNODGLEQD PMHVWD LOL GMHORPLPQR SRSXQMHQD
VNODGLAWD JGMH VH X URIQEHE WX WX Bl FV NI @ Pdp e HOVRNNRD |
RGQRVQR SXQR pHaiHo&RabgDGRHSRMO YHJIDOQLP VNODGL
WDNRVHU SUHSRUXpXMH X\6 RWOHERPS R & DL GRPRADGC I GNP M (
dugoWUDMQRJ VNODGLAWHQRIDQ B WEXEINZHIMDGBEHBR U X p X
PDWHULMDO NRML VH GHWHUPLQLVWLpPNL L]X]JLPD L QLMH S

.DNR EL VH SRND]DOH UHDOQH VLWXDFLMH X VNODGLA&V
WH NDNR EL VH RGUHGLOH RSWLPDOQH GXELQH UD]YLMHC
RGJRYRUH ]D LVSUDYQH L RSWLPDOQH YHOL[eLsQHVi{§ DUFHOI
SRWUHEQH WDEHOH NRMH PRJX SRPRiUL NRULVQLNX X RGL
Prva tabela sukladna jet-for-lot PHWRGL L]X]JLPDQMD MHGLQLpPQLK WHUH\

je premaregular whitdrawlmetodi izuzimanja.

3RYUALQWO®PDDEX LJUD&AHQH X P AVAWisRDstibY Ris BIWQLP >
MHGLQLpPQD WHUHWD
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46. 2SWLPDOQD GXELQD VN O-GIORWEQ B WIFDG XA OLR W] L P D
MHGLQLPQLK WHUHWD

Tabela 9SULND]XMH SRWUHEQH SRYU&GLQH wvMe@D@dnaw HQMD
rukovanju materijalom (englot-for-lot RGQRVQR RQD VNODGLaAWD X NRN
SULMHYR]X YU&aL VDY wLUDP DY S\RNUG\D E DAWWHD) LI DMDEHOL VX Q
SRYUALQD ]D UD]OLpLWH GXELQH VNODGR&WHQWD®DX ©BXES
VNODGLAWHQMD R]QDpHQD MH FUYHQRP ERMRP

'XELQD VNODGLAWHQMD
Broj stubova | Jedan| Dva | Tri | yHW| Pet | 4H) Sedam| Osam | Devet | Deset
1 30 |42 |54| 66 | 78] 90| 102 | 114 | 126 | 138
2 60 | 42 |54| 66 | 78] 9.0| 102 | 114 | 12.6 | 13.8
3 90 | 84|54 | 66 | 78] 90| 102 | 114 | 126 | 138
4 120 | 84 |10.8| 6.6 | 7.8 | 9.0 | 10.2 | 114 | 12.6 | 13.8
5 150 |12.6/10.8] 13.2 | 78| 9.0 | 10.2 | 114 | 12.6 | 13.8
6 18.0 | 12.6/10.8| 13.2 |156| 9.0 | 10.2 | 114 | 126 | 13.8
7 21.0 | 16.8]16.2| 13.2 | 15.6]| 18.0| 10.2 | 114 | 12.6 | 13.8
8 24.0 | 16.8]16.2| 13.2 | 15.6|18.0| 204 | 114 | 12.6 | 13.8
9 27.0 | 21.0]16.2| 19.8 | 15.6]| 18.0| 204 | 22.8 | 12.6 | 13.8
10 30.0 | 21.0]21.6| 19.8 |15.6|18.0] 20.4 | 228 | 25.2 | 13.8
11 33.0 | 25.2|21.6| 19.8 | 23.4|18.0] 204 | 228 | 25.2 | 27.6
12 36.0 | 25.2|21.6| 198 | 23.4|18.0] 204 | 228 | 25.2 | 27.6
13 39.0 | 29.4|27.0| 26.4 | 23.4|27.0] 204 | 228 | 25.2 | 27.6
14 42.0 | 29.4|27.0| 26.4 | 23.4|27.0] 204 | 228 | 25.2 | 27.6
15 45.0 | 33.6|27.0| 26.4 | 23.4|27.0] 306 | 228 | 25.2 | 27.6
16 48.0 | 33.6|32.4| 26.4 |31.2|27.0| 306 | 228 | 25.2 | 27.6
17 51.0 | 37.8]32.4| 33.0 |31.2|27.0] 30.6 | 342 | 252 | 27.6
18 54.0 | 37.8]32.4| 33.0 |31.2|27.0] 30.6 | 342 | 252 | 27.6
19 57.0 |42.0/37.8] 33.0 |31.2|/36.0] 306 | 342 | 37.8 | 276
20 60.0 | 42.0] 37.8| 33.0 | 31.2|36.0] 30.6 | 34.2 | 37.8 | 27.6

Tabela9. 2SWLPDOQD G X E L Q Dotvfoi-DDr@todiNkidani tdbta

Fakultet strojarstva i brodogradnje 38



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

SULPMHU L]JUDPXQD SRYU&GLQH ]D R WXBHRGIDQ L pGX KL QY X WH

Slika25. 6 NLFD VNODGL&WD V VWXERYD L GXELQRP

Ak=2Xx8x12mM+2x1,8mM=228nf

Iz Tabele 9PRAH VH RpLWDWL GD MH ]D NROLPpLQX RG VW X
NRMD RGJRYDUD GXELQL VNODGLaAawHQMD MHGLQLPQLK
VNODGLAWHQMD ]D WX NROLpLQX MHGLQLpQLK WHUHWD
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4.7. Optimalna dubina VNODGLAWHQMD ]D AUHJXODU ZKLWGUDZC
MHGLQLPQLK WHUHWD

Tabela 10SULND]XMH SRWUHEQH SRYUALQH VNODGLAWHQMLE
VWXE MHGLQLpQD Weguldd WHitdra®lQ H8&Yr WD EHQL VX WDNRYHU
SRY&ZHUD]OGKXIEALBD VNODGLAWHQMD D FUYHQRP ERMRP R]C
RGUHYHQX GXELQX VNODGLAWHQMD L EURM VWXERYD 7DN
SRND]XMH SURVMHPQX SRSXQMHQRVW VNODGL&@kK ORND
VNODGLEQRJ SURVWRUD SR GDQX

'XELQD VNODGL&A&WHQMD
Broj stubova |Jedan| Dva | Tri | yHW]| Pet | 4H\ Sedam|Osam|Devet|Deset
1 3.0 | 42 | 54| 66 | 78| 9.0 | 10.2 | 11.4| 12.6 | 13.8
2 9.0 | 84 |10.8| 13.2 | 15.6| 18.0| 20.4 | 22.8 | 25.2 | 27.6
3 18.0 | 16.8 | 16.2| 19.8 | 23.4|27.0| 30.6 | 34.2 | 37.8|41.4
4 30.0 | 25.2|27.2| 26.4 | 31.2| 36.0| 40.8 | 45.6 | 50.4 | 55.2
5 45.0 | 37.8|37.8| 66.0 | 39.0| 45.0| 51.0 | 57.0 | 63.0 | 69.0
6 63.0 | 50.4|48.6| 79.2 | 54.6|54.0| 61.2 | 68.4| 75.6 | 82.8
7 84.0 | 67.2|64.8|118.8/ 70.2| 72.0| 71.4 | 79.8 | 88.2 | 96.6
8 108.0| 84.0| 81.0]132.0/ 85.8|90.0| 91.8 | 91.2 1100.8/110.4
9 135.0/105.0] 97.2 1 178.2{101.4/108.0] 112.2 |114.0]/113.4/124.2
10 165.0/126.0/118.8{ 250.8|117.0/126.0] 132.6 |136.8| 138.6{138.0
11 198.0/151.2/140.4{ 270.6/140.4/144.0] 153.0 |159.6/ 163.8|165.6
12 234.0]176.4{162.0{ 290.4|163.8/162.0] 173.41182.4/189.0/193.2
13 273.0]205.8{189.0] 422.4|187.2|/189.0] 193.8 | 205.2|214.2|220.8
14 315.0|235.2|216.0] 448.8{210.6/216.0| 214.2 | 228.0{239.4|248.4
15 360.0|268.8/243.0] 475.2|234.0/243.0| 244.8 | 250.8|264.6/276.0
16 408.0(302.4/275.4| 580.8|265.2|270.0] 275.4 | 273.6(289.8/303.6
17 459.0(340.2/307.8| 666.6|296.4/297.0] 306.0 | 307.8{315.0{331.2
18 513.0/378.0/340.2| 699.6/327.6/324.0] 336.6 | 342.0{ 340.2{358.8
19 570.0/420.0|378.0| 838.2|358.8|360.0] 367.2 | 376.2| 378.0/386.4
20 630.0/462.0/415.8{ 871.2|390.0/396.0] 397.8 |410.4|415.8/414.0

Tabela 10. 2SWLPDOQD G XEL Q DeyuaOnDiGltad/MietddMzDzipianja tereta

9DAQR MH QDSRPHQXWL GD X VOXpPDMHYLPD NDGD VX X
tada postoje dviieR SWLPDOQH GXELQH VNODGLAWHQMD L LJERU MH
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SULPMHU L]UDpXQD SRYU&GLQH ]D VWXSRYD L GXELQX VNO

Slika26. 6NLFD VNODGLAWD V 5YWXERYD L GXELQRP
Ak =1 x 20 x 12 h+ 4 x 18 M) +5x (15 x 1,2 m+ 3 x 1,8 M) +
5x(10x1,2mM+2x1,8mM) +5x(5x1,2rm+1,8nf)=2652mM

8 7TDEHOL SULND]DQD MH SURVMHpPQD SRSXQMHQRV
GRELYHQH GLMHO Nah€evibl &a BRebhrd brQj&n ddna da se isprazni parcela.
SRWUHEDQ EURM GDQD MH X RYRP VOXpDMX MHGQDN EURM?’
GQHYQR L] VNODGLawbD

U Tabeli 12 prikazan e ¥ELWDN VNODGLaQRKojiSovarVRMMiRaUsEE SR GD
SURVMHpPQD SRYUALQD JXEL QHLVSUDYQRP XSRWUHERP QH
7DEHOL SULND]XMX RSWLPDOQH GXELQH VNODGLaAWHQMD
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BURVMHPQD SRSXQMHQRVW VNODGQ(
'XELQD VNODGLaAWHQMD
Broj

stubova |Jedan|Dva | Tri | yHW)| Pet | AHY Sedam| Osam | Devet | Deset
1 30 | 42| 54| 66 | 78| 90| 102 | 114 | 12.6 | 13.8
2 45 | 42| 54| 66 | 78] 90| 102 | 114 | 12.6 | 13.8
3 60 | 56| 54| 6.6 | 78| 90| 102 | 114 | 12.6 | 13.8
4 75 | 63| 68| 66 | 78] 90| 102 | 114 | 12.6 | 13.8
5 90 | 76| 76| 132 | 78| 90| 102 | 114 | 12.6 | 13.8
6 105|184 (81| 132 | 91| 90| 102 | 114 | 126 | 13.8
7 120 | 9.6 | 9.3 | 17.0 | 10.0| 10.3| 10.2 | 114 | 126 | 13.8
8 135 | 10.5/10.1| 16.5 |10.7| 11.3| 115 | 11.4 | 126 | 13.8
9 15.0 | 11.7|10.8| 19.8 | 11.3| 12.0| 125 | 12.7 | 126 | 13.8
10 165 | 12.6|11.9| 25.1 |11.7| 12.6| 13.3 | 13.7 | 13.9 | 13.8
11 18.0 | 13.7|12.8| 24.6 | 12.8| 13.1| 139 | 145 | 149 | 151
12 195 | 14.7| 13.5| 24.2 | 13.7| 135| 145 | 152 | 158 | 16.1
13 21.0 | 15.8|145| 325 | 14.4|145| 149 158 | 165 | 17.0
14 225 116.8|15.4| 32.1 | 15.0| 15.4| 15.3 16.3 | 17.1 | 17.7
15 24.0 | 179|16.2| 31.7 | 15.6|16.2| 16.3 | 16.7 | 17.6 | 18.4
16 255 |189|17.2| 36.3 |16.6/16.9| 17.2 | 17.1 | 18.1 | 19.0
17 27.0 | 20.0|18.1| 39.2 | 17.4|17.5| 18.0 | 18.1 | 185 | 195
18 28.5 121.0]18.9| 38.9 | 18.2|18.0] 18.7 | 19.0 | 18.9 | 19.9
19 30.0 | 22.1]19.9| 44.1 | 18.9|/18.9| 19.3 | 19.8 | 19.9 | 20.3
20 315 | 23.1|20.8| 43.6 | 19.5/19.8] 19.9 | 20.5 | 20.8 | 20.7

Tabelall 3SURVMHPQD SRSXQMH QR Yegulay Waddaw/lnée@dak ORNDFLMD
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*XELWDN VNODGLEAQRJ SURVWRU
'XELQD VNODGLaAWHQMD
Broj
stubova |Jedan| Dva | Tri | yHW,| Pet | aH} Sedam| Osam | Devet | Deset
1 0 42 54| 66 | 78| 9 10.2 | 114 | 126 | 13.8
2 0.6 0O | 11| 13.2 |156| 18 | 204 | 228 | 25.2 | 27.6
3 1.8 | 06| 0 | 19.8 |234| 27 | 306 | 34.2 | 37.8 | 414
4 4.8 0 | 27| 26.4 |31.2] 36 | 40.8 | 45,6 | 50.4 | 55.2
5 7.2 0O | 38| 66 39 | 45 51 57 63 69
6 144 | 18| 0 | 79.2 |546| 54 | 61.2 | 68.4 | 75.6 | 82.8
7 192 | 24| 0 | 118.8|70.2| 72 | 71.4 | 79.8 | 88.2 | 96.6
8 27 3 0 132 | 85.8] 90 | 91.8 | 91.2 | 100.8| 110.4
9 378 | 7.8 | 0 |178.2| 101 | 108 | 112.2 | 114 | 113.4| 124.2
10 48 9 |18]1338| 0 |126| 132.6 | 136.8| 138.6| 138
11 57.6 | 11 | 0 | 270.6| 140 | 144 | 153 | 159.6| 163.8| 165.6
12 72 14 | 0 | 290.4| 164 | 162 | 173.4 | 182.4| 189 | 193.2
13 85.8 | 19 | 18| 2352| 0 | 189 | 193.8 | 205.2 | 214.2| 220.8
14 104.4| 25 | 54| 238.2| 0 |216| 2142 | 228 | 239.4| 248.4
15 126 | 35 | 9 | 241.2| O | 243 | 244.8 | 250.8| 264.6| 276
16 142.8| 37 | 10 | 315.6| 0 | 270 | 275.4 | 273.6 | 289.8| 303.6
17 162.6| 44 | 11 | 370.2| 0 | 297| 306 | 307.8| 315 | 331.2
18 189 | 54 | 16 | 375.6| 3.6 | 0 | 336.6 | 342 | 340.2| 358.8
19 211.2| 61 | 19| 4794 0 | 360 | 367.2 | 376.2| 378 | 386.4
20 240 | 72 | 26 | 481.2| 0 | 396 | 397.8 | 410.4| 415.8| 414

Tabelal2 *XELWDN VNODGLaAQRJ SURVWRUD SR GDQX
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5. $3/,.$&,-%$ =$ 2'5( ,9%1-( 237,0%/1( '8%,1(
6./$',a7(1-%

U sklopu ovog rada razvijena jgava aplikacia ][D RGUHYLYDQMH RSWLPD(
VNODGLAWHQMD $SOLNDFLMD MH L]JUDYHQD QD WHPHOMX
SUHWSRVWDYNH RSLVDQH X SRJODYOMX SURJUDP MH UD]
R RSWLPDOQRM GXEL®WU  NBQIDRG ISRVYH@MPDPOLNDPRIR EL VH N
RSWLPL]JLUDQMH VNODGLaAWD QD OLFX PMHVWD 6 RE]JLUR
promjenjivog tipa, bBH LQIRUPDFLMH R PRJXULP SREROMADQMLPD VX

Aplikacija je sukladno opisanojtératuri u poglavlju 4. podijeljena nap®tprograma.

UYL SRWSURJUDP L]JUDpXQDYD SRWUHEQX VNODGL&aQX SR
MHGLQLPpQLK WHUHWD GXELQD VNODGLAWHQMD L QDpLQ L
RGUHYyXMH R&EWDXDONXDG LogittoQ MHDWRIGH PID] X]LPDQMD MHGLC
JGMH VH QD WHPHOMX XSLVDQRJ EURMD MHGLQLPpQLK WHU|
VNODGLAWHQMD L LVSLVXMH VH PLQLPDOQD RSWLPDOQCL
takRyHU RGUHYyXMH RSWLPDOQX G XHEdg@at whinim GetddV HQ M D
L]IX]JLPDQMD MHGLQLpQLK WHUHWD

Slika27. 3RpHWQD VWUDQD DSOLNDFLMH ]D RSWLPL]JLUDQ
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3RWUHEQR MH QDSRPHQXWL GD VRGXHPOQRKLBIPUPPH
NRULAWHQH LVWH SUHWSRVWDYNH NRMH VX NRULAWHQH X
VD GRGDWQLP SURVWRULPD |D VLIXUQRVW &LULQD SROD ¢
YLVLQD QDVODJLYDQMD RR UMHGH QI [BRM F/RNUH R/SL WHIQ XX S

8] VDP UDG SULORAHQ MH L &' VD GRNXPHQWLPD YH]

DSOLNDFLMD L FLMHOL SURMHNW YH]DQ ]|D -DYD SURJUDP |
cijele aplikacije i algoritme unutar kad

5. 8SRWUHED SRWSURJUDPD |BRYUBRYADSRWWHBEE®® SU
brojuJT L GXELQL VNODGLAWHQMD

SR]IQDYDMXuL EURM MHGLQLPpQLK WHUHWD GXELQX VNC
WHUHWD PRJXUH MH SRPRUX D®0a&NQ@ROMH [BEd¥s @I L SR W
SDUDPHWDUD DSOLNDFLMD LVSLVXMH L RVWDOH SDUDPHWL
VH NRULVQLNX XND]J]DOH QHNH LQIRUPDFLMH NRMH EL PRJC
SRYUALQH 3ULMH VDPBPOSRWUHEQRLSRPRAMHRGRELWL LQIRUF
SRMPRYL L SUHWSRVWDYNH NRULAWHQL X SRWSURJUDPX
pokretanje potprogramdritiskom na upitnik pojavljuje se novi prozor u kojemu se nalaze
REMDAQMHQMD RY & R |DPRWNPGRYBLAWHQMH

Slika28 3RPRU SUL XSRWUHEQL SRWSURJUDPD ]D L]JUDPXQ S¥
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Slika29. 3RPRUQL SRWSURJUDP ]D L]JUDpXQ SRWUHEQH SF

8 SRPRUQRP SUR]JRUX NR bshavQuLfdhk&jR aregrantaQuMehai Lte
LOXVWUDFLMX RVQRYQLK SRMPRYD NRULAWHQLK X DSOLND

Pritiskom na gumb 'Proracun potrebne povrsine skladista prema dubini skladistenja’ u
QRYRP SURJRUX RWYDUD VH SRWSURJODR [BWHQPXQ SRWU

Slika30. SRWSURJUDP ]D LIUDpXQ SRWUHEQH SRYUALQH VI
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Nakon otvaranja potprograma prikazuje se novi prozor gdje se mogu upisivati tri
SDUDPHWUD EURM MHGLQLpPQLK WHUHPALDR XX NOCPD®WMEDV R GQ
XSRWUHED MHGLQLpQLK WHUHWD SR GDQX 7DNRYHU SRWU
WUL MHGLQLpQD WHUHWD 3ULWLVNRP QD XSLWQLN SRNL
GRGDWQL SRPRUQL SUR]JRU L2O KaBWHL dighikRni@gaP lina Bva6 O L F L
SDUDOHOQR RWYRUHQD SURJRUD V FLOMHP ODN&HJ XQRAaHC

Nakon unosa tri parametra pritiskom na gumb ‘lzracunaj parametre' prikazuju se
UMHEHQMD 2VLP XNXSQH SRYU&ALQH SULN DY doxnils ke GRGDW
MHGQRM SDUFHOL SRYuUaLQb MHGQH JRPLOH IDNWRU L]U
EURM MHGLQLpPpQLK WHUHWD X JRPLOL SRWUHEDQ EURM (
SRWUHEQD SRYU&aLQD ]D VNODGLAWHQMH MHGLQLpPpQLK WHU

7 D NeR Yoritiskom na upitnik pokraj polja 'Broj gomila na jednoj parceli' otvara se
GRGDWQL SRPRUQL SURJRU NRML SUgdill XMH GRGDWQR REN

Slika3l. 'RGDWQR SRMDaQMHQMH SRMPD JRPLOD

Za bolje razumijevanje rada apiDFLMH X VOMHGHULP SULPMHULP
SDUDPHWUL L] SRJODYOMD VD GXELQRP VNODGLaAWHQM
OLWHUDWXUL VH QDYRGL GD VH L]X]LPD MHGDQ MHGLQLpC

aplikaciju.
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Slika32. 3ULPMHU $ L] SUREOHPDWLNH VNODGL&WHQM

Slika33 3ULPMHU % L] SUREOHPDWLNH VNODGLaAaWHQN

ORAH VH ]DNOMXpLWL GD SRYU3ELQH RGJRYDUDMX RQL
rada, no do njih se dolazinaXp)QR EUAL QDPLQ D SULND]DQH VX L GRGD

parametre.
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52. 8SRWUHED SRWSURJUDPD ]D RGUHYLYDQMH RSWLPDC
for-lot metodomizuzimanja

3UHPD EURMX MHGLQLPQLK WHUHWD P RNGIBGMHVRQ ME
REJLURP QD YHOLpL QX zeSl@&Vorldt Enetdtiu SZR2Madja Rrégram prati

DOJRULWDP NRML RGUHYyXMH SRYUELQH VYLK GXELQD VNC
SRYUALQX ]D VNODGLAWHQMH SUHPD [RHP & X\NERLDLLYV QN B DACD.G D
pripada. 7DNRYHU SULWLVNRP QD XSLWQLN SRNUDM JXPED ]D F
VD]QDWL GHWD DMBIR REWREGMHRMRDQMD MHGLQLpPQLK WH

novi prozor.

Slika34. 2EMDAaQMHQMH IStRAVIG th&tdddrD Ruzimanja

=D EROMH UD]XPLMHYDQMH UDGD DSOLNDFLMH SULND
SRJODYOMX JGMH MH GHWDOMQR S Wt-foro} D@tod@DpLQ L
izuzimanja tereta. AALNDFLMD UDpXQD VYH SRWUHEQH SRYU&ALQH
SULND]DQR X SRJODYOMX WH LVSLVXMH VYH SRWUHEQ!
3RWUHEQR MH QDSRPHQXWL GD MH XQHA&HOQR MHGLQLDp
pretpostavkom vit QH QDVODJLYDQMD MHGLQLpQD WHUHWD
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Slika35. 3RWSURJUDP ]D L]JUDpXQ RSWLP@@®@QA: GXELQH VNOD:!

8VSRUHGERP V WDEHORP QDYHGHQRP X SRJODYOMX
SRWUHEQLK SRYURIQPDREIJRDEWDMXL GD PLQLPDOQD SRYI
0O]QDpHQRM SRYUALQL3IUMHGQRWXERY@WLNDFLMH MH awWR ]D |
UDpXQDWL SRYUEGLQH ]D ELOR NRMX NROLpPpLQX MHGLQLpPpQL
brzina u projektranKk VNODGL&a&WD
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53. 8SRWUHED SRWSURJUDPD ]D RGUHYLYDQMH RSWLP|
regular whitdrawl metodom izuzimanja

3UHPD EURMX MHGLQLPQLK WHUHWD PRJXiUH MH RGUF
REJLURP QD YHOLpL Q XzaSegawhEdRwl rSeRoduiZuizidiahjaProgram
SUDWL DOJRULWDP NRML RGUHyXMH SRYUALQH VYLK GXELQ
SRYU4LQX ]D VNODGLAWHQMH SUHPD pHPX NRULVQLN WDGD
pripada.7DNRYHVUNBBLGWL XSLWQLN SRNUDM JXPED ]D RWYDUDQ

VD]QDWL GHW D @iuRmvHREMIPHWRIGEH H]X]LPDQMD MHGLQLpQL
VH RWYDUD QRYL SUR]JRU NRML SULND]XMH DQLPDFLMX RYD

Slika 36. 2 E M D a Qrégtiap Whiddrawl metode izuzimanja JT

.RULVQLN PR&H SUDWLWL DQLPDFLMX WH XYLGMHWL QI
R EURMX VWRJRYD QD SDUFHOL WH QD NRML ofpidrarqu VH L]X]
SUHWSRVWDYOMHQR MH VXNODGQR OLWHUDWXUL GD VH
VWYDUQRVWL NROLPLQH L]X]JLPDQMD PRJX ELWL GUXJDpLMEF

=D EROMH UD]XPLMHYDQMH UDGD DSOLNDFLMH SULND
poglaviju 4.7.gMH MH GHWDOMQR SULN D]D@g@eDHit@akiiedduXx QD SR
L]X]LPDQMD WHUHWD $SOLNDFLMD UDpPXQD VYH SRWUHEC
SULND]DQR X SRJODYOMX WH LVSLVXMH VYH SRWUHEQH

Fakultet strojarstva i brodogradnje 51



Samer Tomelieh 2SWLPL]DFLMD VXVWDYD VNODGLAWHQN

3RWUHEQR MH QDSRPHQXWL GD MH XQH&HQR MHGLQLp
SUHWSRVWDYNRP YLVLQH QDVODJLYDQMD MHGLQLpQD WH

Slika37. 3URUDpPXQ RSWLPDOQH @eXEalvwitrarNr@tDderh &uzirhah)d D

8VSRUHGERP V WDEHORP QDYHGHQRP X SRJODYOMX
SRWUHEQLK SRYUALQD RGJRYDUDMX RQLPD X WDEHOL L (
RIQDpHQRM Sastuhbi&ad Bilikopbupotrebe aplikacije potrebno je uzeti u olaar
RYH YULMHGQRVWL RGJRYDUDMX VDPR X VOXpDMX SUHWS
YLVLQX L L]X]LPDQMD MHGQRJ MHGLQLPpQRJ WHUHWD GQHY(
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6. =$./-8y%$.

,JUDGRP SURUDPXQD ]D UD]OLpLWH GXELQH VNODGL:?
WURANRYDUDRBWERYMUMELQH X VNODGLaAaWX L XEU]DWL WRN PC

3UL L]JUDGL SURUDpXQD SRWUHEQR MH RGUHGLWL SUH
NRMH YULMHGH VDPR |]D RGUHYHQ WLS VNODGLaAawD 6 RE]LL
WURAGNRYD D QH SULGRQRVL VDPRM YULMHGQRWW & WIFHUORR
SURVWRUD L SRYHUDWL HILNDVQRVW

8 RGDELUX VNODGL&AQLK UMHGHQMD SRWUHEQR MH SUL
UMH&HQMD NRMD VH X SRpHWQRM ID]JL SURMHNWLUDQMD V
YHUX LVNRULVWLYROW]REHGWROGOIM R R/AH R ]DNOMXpND GD SR
SUL GXJRURpPQRM XSRWUHEL SRND]XMX QHJDWLYDQ XWMH
VOXpDMHYLPD L YHUH GXJRURPQH WUR&GNRYH QHJR RVWDOD
u obzirda X VNODGLaAWD YUOR GLQDPLpQL REMHNWL JGMH SR
QHPRJXUH MH SUHGYLGMHWL RGUHYHQH VLWXDFLMH L X WR
pLQH RSWLPDOQLPD aWR @®/RPRGOQ XPR MR BFHRWOQM BtsRa MH G H YV
UMHAHQMD L QDSUDYLWL SUHGYLYDQMD GRJDYyDMD NRML PF

2VLP VDPLK SDUDPHWDUD NDR &a8WR MH GXELQD VNODC
SDaQMX RGDELUX PHWRGD VNODGLAWHQMD QK WRIOLDAGR. aSNI
JGMH SUHGQRVWL L QHGRVWDWFL RGUHYHQH PHWRGH P
VNODGLAWHQMD DOL L QD VLIXUQRVW UDGQLND RSUHPH 1
SRWUHEDQ MH LVNXVDQ LQWHUGLYV BIn® @riagd Uisk@tva W WU Xp L
RGDELUX RSWLPDOQRJ UMHaGAHQMD

8 NRQDPQLFL HILNDVQRVW RGDEUDQRJ UMHAHQMD L C
SRND]XMX NUR] GXJRURPQR NRULAWHQMH L VDYMHWXMH VH
L GD VH L]UDJWXIVpXX QRYEUSPRIHULFH SRPRiUX SULND]DQH DS«
rada. 6DYMHWXMH VH L XSRWUHED SURJUDPD VOLPQLK RSLVD
RGDELUD UMHAHQMD L PRJXULK RSWLPL]DFLMD VDPRJ VNOD
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PRILOG

CD +SULOR&HQD PDSD VD SURMHNWRP ¥t daoueka; dmika@o LN D FL
]D LJUDpXQ RSWLPDOQH GXELQH VNODGLAWHQMD
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