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l'Lb AaiGNI OdzeS a@S 210AatayS ySaNBoS dz Osufaeviakoyar 6 | :
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preporuka kako bi$ & LINA2S6At S ¢zSanNRAD 2 LR Y RX RBY OBt 23 13ydM
prometu.
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AIA¢ Air, Maritime and Railway Accidents Investigation Agency,
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Danal6. srpnja2016 godineu 05:35 sati,na pruzi M202 utunelu 8 YS R2 00 &t 281 \RR61 S
pada tereta s osmog vagondakabroj 60300 Radi se o terethome vlaku koji je prometovao na relaciji

~ A oA

ZagrebZapadni kolodvor- wA 2 S 1 | ®je RBirdlSoa] f AT ydzo SY RS@SiG2@ A
NJ & 1 A Y dzd\BaK se@akdn JJ- & | kalsta¥ibna izlaznom portaluunelu Slieme Pruga jenakon
Yy S & NvareBa za promet vliakova dana 17.07.2016. godine u 12:35 sati.

Uovgy S a NilRanke stradagalicS y I adlk €t YFGSNR2FEyl OGSl
LT N @yA dd N1 20S ySaNBos$s
- Pomicanje kotura lima i pucanje traka za osiguranje tereta (poglad)e 4.
2A\YOSYAOA {(22A &ddz LINAR2yA2StA 2022 ySaNBoA
- TSNBG 28 LINB g2 OFNA § & Reknica(Boglas3a)S |1
hNBFYAT I OA2a1A 6AYOSYAOAY

- bl 86AYy LRiddigurghfaeréta/na vagon rezultirag R 28 G NBy2a2$S AT YSSdz
YryeS yS32 (GNByaS AT1YSSdz al 2yA0l A LRRYA®DS &
pomicanja koturdima, a kasnijé pomicanja saonica po podnici vagadipeglavljed.2).

Sigurnosna preporuka

I 3Sy OA2l T A&aGN)I OAGlIyeS ySaNBol dz TNI6y2YZI LRY2
OSt2ST yA6123 &ad@EAYIHAASRIZZHFS WHzDARBYF2 Y OB @RBH dNF
sustavad f A2SRSOdz aA IdzNYy 2 &y dz LINB L2 NYz] dzY

AIN/06 SR4/2017 :! T SPOA dz 2061 A NIteldME/RSSMyOdlz YRS a NSO dk NI y A 2
120dzNF €AY yI LIFESGEYFS @gtlrayAal GF32yF oA GNBol
asS Yz23ft2 dzZiONRAGA 12tA12 28 20F 1@ yI 6AymjddnhA NI
ALINBSG6I Ol y2dz 0dzRdOAK yS&ANBS I @

SUMMARY

On 16th June 2016 at 05:35 hours, on the line M202, in the Sljeuneel, a load dropped of the eight
wagon of the freight Train No 60300. The event caused derailment of ninth and twelfth wagon of the train.
The train stopped in the tunnel. The railway line was reopened for traffic 8rldide 2016 at 12:35 hours.

Thedirect causef thisis accident

- Ismoving ofthe Roller of steel and braking of securing tag€sapterd.2.).
Contributing factors

- Thecargo wadransported on the wagon without lateral sidéGhapter 3.4).
Organizational factors:

- The loading modand mode of securingf the load is organized in such a way that the friction
between the good and the pallet was less than the friction between the sledge and theofltos
rolling stock. So when inertial forces started to influence on the Rolletiariiesl to move(chapter
4.2).
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Safety recommendation

Air, Maritime and Railway Accidents Investigation Agencgrder to improve thesafety of the railway
systemissued toSlovakRailway Safety Agency following safetgommendation

AIN/O6 SR4/2017 :

Taking into account the accident and the fact tmsomepreviouscasescome tothe movement of some
roller coik on pallets, theowner of thewagonshouldmake ananalysisof the way in whichpackaging and
securing ofroller coilsis in conformity with the UICLoading Guidelinesand according the analysis make
measures to prevent future accidents

2 ths5! /L h 5hD! 7! W,

21 523 S| @2

Danal6.07.2016. godine u05:35satz Yy I LINHzZI A anHnu AT YSSdz {2f2R@2 NI
osmog vagonalaka broj 60300ispao je teret (kturf A Y GSOAyYyS 212 y G2yl 0o
vlak je prolazio tunelom jglme stoga je ispadanje tereta s osmog vaga@wije Rilnsimalo za posljedicu
Adal1ftATydznS S5BBA28 A2 \RIGI §ed seNdred 4aX yf dah R Afl 'Y1SISdz O =
tunelai pomaknuoje vagone udesnds S@S G A @ 32y @t 1+ 2SS o0A2 @l 32y .
¢ ZSSKC, taken limom.Deveti \agm je iskliznuo s oba postolja. Dvanaesti vagobio serije Lgs, tovaren
dvamapramim kontejnefima> @t | Ay A O @2 DwhaHzOsganlje iskliznud stieNdir2pdstoljem.

! YySaANBOoA 28 R20ARYREBdzNh i MRIAM BRI gRBYYV 10D | | I R2(
3t gy23 1 26y23 Cedtbmatskii 2 ByS SNE T1{d2 60SAyNa £ 24 T | dza i | Ot
Y612y NEAHRY Az0 dzd Ot | 4qZISRA SAldiovaradiizakétidia limova obliku kotus, te
TTGO2NBYA A LX2YOANI YA dz {f208F61220®

Pruga je ponovo otvorena za promet dana 17.07.2016. godineds B2ti.

211 P2Rdzl SGS Y2SNB AfMHDOIAIlI 61 AK A KAGYAK

bl 12y 206l @talyal 26SGARI yI YeSad2 R23FSt2F 2S5 F
212 Od dzl I 2 LRINBillyadz A&d&0GN} OAQl yeal

l'Lb 28 R22l @dz 2 yidefohaBaektrorskellING V3 22 RIIA ENT yS ! LINT &
¢SYSt2aSY LINA1dzL) 2SYyAK Y T2 AN NIDD RS DRt tylil B y ¥RoS2aSl 2
obavieoY 26S@ARdz A R2RIGy2 LINA1dzLX 2SyAY AyTF2NXYI OA
AAJdNY 2 ABA 29SS BAIAAINY O & HR8 LR NS y2dRif Adz6RP RNIRG NV Bl yyeSS
hRfdzll 2 LRINBGlFIy2dz AaGNy OAgGlyal R2ySaSyl 2§
0SSt 2581 y A 6dNadiine halzadis EPMNFPAB/15i 110/15) = 6110, staVKe.

213 t 2RNHz62S AaidNI OA Gl yel

AIN je utvrdio opseg istr® A @ Ikak2Hi se osiguralala se prikupe i pregledaju informacije bitne za
LINE @283y BISOA DL y2l (112 atAaSRAY

- VGONRAGA atA2SR R23FSlkelrs
- Utvrditi uzrok i kontributivne faktore uzroka,
- Ispitivanje relevantnih elemenata sigurnosnog sustava,
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- Ispitivanje svihostaAlK T yIF 6 21 A aA3dzNy2ay23 adaidl gl ¢

LAGNY 3dz &dz LINP@SEA If I GyA AaGNF OAGSt & OSt2ST yaA
2.1.4 Izvor podataka

- h6SOAR Aa&aNr OAGStE2F 1 Lb

- Zapsi o ispitivanju sudionika i svjedoka,

- t2RIFIFOA 2R ! LINY @AGSt 2 AYFNI &iGNHZA GdzNB A ¢St 281

2.1.5 Tehnike za analizu
- Ly EEATE LRYFOFy.2F GSNBGF yI @Gl 32ydz

22 t 21 F RAYl R23I Sl 2l
221 { GNI yS A &dzRA2YAOA ySaNBSS
| 2022 21 0sudiebyaltidz YREESNE olily:EafgbR dRN®I2OWIG 1 G2 1 A R NHzG& @D 1dz
Cargod.0.oA R NHzO ICERGO&Afrdm¥tovala su dijelom infraskture kojm upravlja R NHpCHi &
Infrastrukturad.oo¢t SNBG 2SS (201 NBYy dz ROt pB2PR61K {GSSE dz

' 1t2d26SyS 2a20S8Y

- AaGNRre22@y2SS
- LINB3It SREG6A @32yl

2.2.2 Vlakovi i njihov sastav

+fl1 ONRB2 cnonni | 286 RS2 aakidass t Pd2l iz YNNI K1SHvBBaS N ¢
lokomotiva serije 114005 1 22S adz @dz]l f Sod vBragwagdiaii toa prvi iagod od
lokomotive je bio vagon serije Smmps tovaren transformatorom, nakon toga su bila tri vagona serije Eas,
jedan vagon serije Tam8 2 @+ NBy 6StA{12YX R@F @F32ytF 9t a (2¢
Rils/Shimmns tovarena kolutovindana, jedan vagon serije Lgs tovaren s dva prazna kontejnera, jedan
vagon seriiegkdd G2 @F NBYy 126y AY dzYSi OA Y| I azin@kontefheriha yil & !
vagona serije Eamos tovarena granulatom (ukupno osamnaest vaddrzmna vlaka je zbogrievoza
aLSOA2kty23 GSNB&ki/mh oAt 23aANFYASSYlF yIF nn

2.2.3 Opis infrastrukture i signalnesigurnosnogsustava

5A2yAOF LINHZAS ATYSSdz 1 2t2R@2NF [ 21908 A CdzOAyYyS o3
aHnu 28 3t gyl YSSdzy | ekRifRiahaSprud Zaysel Glavidi RolbbdvadRiekayNax S
predmetnoj dionici pruge je napravljen remont 2011./2012. godine u kojem je kompletno zamijenjena
12f2aA2S6yF NBOSGlY

- ¢NIS6YAOS &adz GALI cn9mz

- Drvenikolo®2 S6y A LINF I2@FA al { Y[ LINAOG2NRYZ

- Tucanik LA 28ebljine 40-45 cm.

5A2 LINHAS 2R 12ft2R@2N} [2190S R2 {GdzyStl {t2SYS
NI T EABAGAK LIfdzY2SNI = || YAYAYILEyA 28 wlhHcecp Y a

Navedena dionica pruge je u usponteldm duljinom od kolodvora Lokve do tunela Sljieme, dijelom i
174: ® bl RA2YAOA LINUzZS AT YSSdz {2ft2R@P2N} [219S A
YSANBGS dz GdzySftdz {ft2SYSY dz 1Y cnobpyn LINGgEht 2

w 0O
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h=135mm i nagibom od 9:8¢0 t NRYS{ @t 120 &8 yI LINMzZ A NB3I
521 g2t 28yl oNI Ayl @20ye2S ylI yI@gSRSy22 RA2yAOA LN

LR T

Slika2.¢ St 2 S1 y &dfijeRilns@dzkoB AN
2.2.4 Radovikojiseizvodeh Af A dz 6f AT AyA YaSaidl R23ISIal
' 6t AT AYA YeSaidl ySaNBo6S yraasS oAaft2 NIR2DI o

AIN/06-FRO1 Stranica9/29



@l@e ! D9b/ LW %! L{c¢w!  Lzt!

3:5 ' w! 2bhaX thahw{Yha _

" ¢c9[ W9%bL2Yha twhaod! 16.07.2016., Tunel Sljem
225 PRP{NBillyeasS LXt+tyl 11 atdzle 2L ay2aiair 2 @y,

af dzOoA A &f ¥23R RRBIISEryclE®
h R23FSkeadz adz 26 GA2S0GSYA  Ni@ilo ipdtrabg & NBrdeclia y A
AL AAf L 61AK af dzOoA @
23 SINIRFEAS 2T tA2S8SSSYyA A YIFGSNR2ItylF OGSGl
231 { YNIIy2 &GNIRIFIfA A 21 ftA2SSSyA
Uvlakususe utrenutky SAaNB O S yidad k NR22O0RPI222R (1 22AK yAld12 yA
wik RA LINBIf SRyz2aiA dz R2y 2AyencijéEuropskiudiai 11 2 fCar&Bjyyr A S

putnici osoblje drugi UKUPNO
Smrtno stradali 0 0 0 0
¢SO1S Gdestg§g o 0 0 0
[ 10S G28f § 0O 0 0 0

2.3.2 Teet, prtljaga i druga imovina

+21 Af | d2|dledz6Rey3 | Sk 2 SLING @ 201 SANB-G dd d2 S /N F £ 1 @St A
231 +2T At FX AYTFNIAGNYzZ GdzNF A 212f A0

Navlaku i infrastrukturje nastalavelika materijaing®® G S G |

2.4 Vremenski uvjetii zemljopisni podaci
bSaNBol &S R23I2RAf L dz Gdzy & dzx G SYLISNIF GdzNF 1T NI 1}

uuuuuuuuuuu

.

L

AV zaustavljanje vlaka
& /

e -
1,

£

Slika3. ¢ Karta mjestay” S & N&Bn&l Sjeme (izvor slike:Google earth

oogle

AIN/06-FRO1 Stranical®/ 29



edd@e ! DOb/ LW %! L{c¢w!
o | %w! 2bhaX thahw({
" C9[ W9%bL2Yha twha

© <o
o T
o+

16.07.2016., Tunel Sljem

3 Bl tL{L h L{¢w! L+!bW L !b![L¥%! al!
3.1 { I OSzaval
3.1.1 Sudionika
{iNp22@g2StAcS 1 avapdDgasS Gt | 1 0 Njemeydlivini 214z& iz tanela 1 Y «
dz LN} 9O0dz 12t 2R@2N} CdzOAyS 2a2S8SiAa2 a8 GNIlFa2z |y
Nakon togssamodmahzave o6 NJ 2 126Sy2Ss GS as @t 1T+LdAalGl A2
t NB 3t SRI: ¥lak @lpradgiegian u kolodvoru Moravice, prije polaska prema Rijeci. Pregledom vlaka na
AalG2YS yAaddz dzz2 o/&eiu kofiSd dNJIseddalbzii Xdiudi Andbva su bili plombiraioiga
LINB3f SRIFEG6A yAddz Y23IEA yIFLINI GAGA LINBIfSR GSNBGIF o
Radniciu Luci Rijekgkoji su ranije radili na obradi tereta kakav je bio i predmetni teret, izjavili su da se i
12R NIYASAK LROAf2F1F 120dz2Ny €AYl LR alikamdbtva@djg A K
A2yl T FGS1ydz LRYSTA 120dzNJ t AYlF LRYF{1ydzi AT aNJ
R23I SIFGA RF &8 120GdzNA LR Yl {1ydz dz 42fA122 Y2SNA RI
LINBRYSGYyS §haANBdSdzAeSdr LRYAOlIy2a2F 120dz2NT fAYlF ¥y
Neposrednog svjedokaredmetney SANB 6 S ySYI &
32 {dza (il @ dzLINY @gf 2Fy2l aA3dzNy 20606 dz
{dzl f I Ry2 adzadl @dz ,dRBNHRGHIZE | AyyeH NI & Al B djel idigbldi dradiitoPed S €
dokumeneIDM t NA 2| @ 2 Al G-y NEBRRVRYXYRRPIRSRE&ZDARUZE R2|
AYSy2@0lyadz A NIRdz TFI2SRYA61AK A&aGNI OyYAK Ll @2SNI
LINEYSiidz 2R &0GNJ yS dzlCargadzs.& yhenad | LINR 2ASSAi2NI yOw) 2B G (N3 DY/ 2
Al 92806S L5
5NHzOG @2 {Y %{{Y | yFI6AYy (20 NByal (20d2NI ¢l pYEEN
RNHzOG @2 A Y|l dzapragladivagent @il gipeme tlaked 6 dz
321 ~12t20lyes
t NE3f SRiaRNUzOG AR  koj su/obaMil prégled predmetnoga vigka dz LIN2 Of A N
L2 dz6 | @ y2Sz AYIl 2pemu RS @ Gy dz & i NHzydz &
3.2.2 Pregled viaka
5 NHzOG @2 AlYd /draNUENZ2 2 Sy dvagarfiadZO® 84 LINBB A S &R 6 | gofdhakod v | ¢
altadlrgtaryeal A dz dzaLlziyAY {FPedietidvBiNg prdgleddn ulk@odvory |
Moravice, zadnji kolodvar kojem sevlakzaustaviclINA 2SS .y SaNB 6 S
3.3 Propisiipravila
3.3.1 Zakon o sigurnosiiinteroperabilnostiOSt 2ST yA 6123 adzail Gl

hRNOIF @l yaS A dzyl LINBESSSy2S aAadldiNy2aidir

2t 1LYyl myo®
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6MO ' LINF GAGSE2A AYFNIF &GNHA GdzNB A OSt2STyAaA61A LI
nadziranje povezanih rizika u okviru svoje djelatnosti.

20 ' LIN} GAGSE2A AYFNI AGNHZ GdzNB A OSt 28T yAG1A LINK ¢
L2 L2 G§NB oA YSS drabajdpyirgienjivatzNdciSndi@adiguin@sna pravila te uspostaviti sustav
dzZLINI Of 2+ y 2l & A 3dZaypeods dz dz a1 fF Rdz & 20AY

2¢FyF] Tco

6HO 'LINI @AGSE2 AYTFNFAGNHzl 6d2NBE A OSt2STyA61 A LIN
sudjeluju u odvijanuO St 2 STLINR&ISEIF = dz] f 2dz6 dz2dz0 A @Gl y24a1 2 dz32¢
LINELAAFY A AA3dNIY ylI6AY D

332 Pl GAf YAl 2 YylI6AYydz A dz@2SiAYlL 11 20l @gftalye
5dz0y2&GA LINBIt SRy23 NI RYyA]l
2fLyFE1 ToOo®
6mM0 t NB3IfSRYA NIRYA] dzi@NBdz2zSY
caldlyasS 11126Sy2aGA A 2G6126Sy2aGA 126y AK LI Lz I
cyl @21 AtAYF & LRI RALEX6By 288Gy 2B OINBU2ES W2 a iR {1
A NHz26YS 126yA0So
600 t200G2 @t 1 dzSS dz {N}aya2iA 12ft2R@2NJ 3R2S a8 2c¢
Y2NI T FGNFOAGA 2R aiGNR22@2SS dzavjéy iustandvi@@@ibted 2
YySR2aGlFraG1S LINB3IftSRIE GFA2y I Y2NIF LR1dzOFGA 201¢
propisanim listicama.
2f Lyl Tno
6M0O t NBIfSRYA NIRYA|l @2RA LINRodz 126Syal o
VI. PRIPREMA VLAKA
Sastavljanje vlaka
2t LyLF1 cdno
(1) U vlak se smiju uvrstiti samo ona vozila koja glede sigurnosti prometa udovoljavaju propisanim

GSKYAG1AY dz@2SGiAYl A LINRBLAAAYLF 2 2RNDIGlyadz G§AK
masu po osovini, masu po duljinskom metru i fireozila za prugu, osim ako se prevoze u skladu s

LR2&ASOYyAY dz@e2SiAYl LINA2S@21T1F 6A1 @ yNBRYS LR OAf 271 S
2t LyLF1 dpo
6mM0 {LRazoyz2ald @r3a2ylr 11 dzlt2dzwABryaS dz LINRYSI

dza il y2 gt 2dz2 8 NI RahkdkojipBuzidSstvaiimg drijgvaz. LINRK 2 S & 2
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OHU C¢SKYAG61dz AALINI @y2aiG @F3A2y Il dzalGl y20f 2dz2S LINEB:
2RAZ2GI NI dz@2SGAYEF LINBLRAAFYAY tNIGATYA12Y 2 (SKy]
morajudzR2 @2t 2+ @+ GA OSt 2ST yA61 I @21 At @

6o0 ! 12t2RG2NAYI 3IR2S ySYI LNBItSRIGH @32yl 3
2Rfd]dz 2 RIfayeze 2GLINBYA GF1QOF SF32yF R2Y2&A &l

6no !'12 2SS GSKYAG61lF ySAaLN}Y@y2ad @32yl GF 198 R
2RNBSdz2S LINB3It SRS G322y @

Priprema vlaka u polaznom kolodvoru
2t 1LYl MMM

6y0 h&az2o0ftaS dzZLINI gAGSt a2l AYyFNF &0 NHZRSEdzNS LN JSREBST
procesa rada kolodvora odnosno poslovnog reda kolodvora Il. dio mora se dokazno upoznati s njihovim
odredbama.

3.3.3 Smjernice za utovar tereta

SMJERNICE ZA UTOVAR
Svezak 1
¢SyStayl ylLF6Stl

1.3 Naprezanja koja na teret djeluju kod prijevoza

Y2R 0St2S8TyA6123 LNAR2S@21 | @rtal dd SGA dz 201 ANJ &
-dz dz RdzOy2Y &aY2SNd¥z gl 32y Y

w 2R 1 NXzi23 detikedl NI GSNBGF R2 n

w R2 ONR2SRy2ai0A YIFIaS GSN®UlI o6m DO ONR2SRyz2alAr y
w 12R GSNBiGlF 122A Y208 1tATFGA dz dd RdzOy2Y avyeaSNd
-dz LRLINBSY2Y &aY2SNHz OF 32yt R2 pn LRad2 YIFasS G§SNB
- u okomitom smjeru do 30 posto mase tereta (0,3 G) (ta sila pogoduje pomicanju tereta).

Vrijeme trajanja spomenutih sila iznosi oko 1/10 sekunde (mjerenje ubrzanja filtrira se2taH®). Kod
2AA3dzNI @l yal GSNBGF GS aAftS Y2NIadz aS dzZ SGA dz 20
{AfS 1228 (Gra2asS12Y @20y2S yI (S NbBagond,pdizukdjdaibdacijel? LJ
od 2 do 8 Hz.

1.4 Tereti

{Y2SNYyAOS 11 dzi2@1F NJ A LINAY2SNR ylI6AYyl dzi2@F NI NI
-1 GSNBilyS aSRAyAOS aladlrgteSyS 2R 6ONmi2 agSil
LR2SRAYI 6YA BPRESOHA 6B { SEAERDST I yA &t 208y A GSN

Unutar prijevoznih jedinicadtetni vagoni, kontejneri itd:)
-GSNBGA Y2Nla2dz 6AGA NI aLRNBSSYyA NIgdyz2YaSNy?2
-GSNBGUA Y2Nredz 6AGA 2aA3Tdz2NF yA GF12 RIFE aSutiyS LRYA
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Yl dzi2@FNJ A T+ 2&8A3dz2N> gl yeS GSNBGF dzydzil NI G2 3t

LINA2S@21 yAK 2SRAYAOI dz {2YO0AYANIYy2Y LINAR2S@2]1 dz=
2RI2GI NI 2dz0S 2RNBRo0S Kl 25@8aYH 6hgpA LUagfRPL NI 2R ¥
LINAY2Z2Syl yAaS R2LIz0GSYyl dzydzil NI LINA2S@21 yAK 2SRAY

1.5 Oblikovanje teretnih jedinica

Za slaganje i vezanije tereta u teretne jedinice prikladne su:
-#STS 2R 65t RRYAKStANMIYWIK OAOFET 2R aAyGSGA61AK

TF0S3ydziSz + ye2AK2@l LINBl{ARYl 6@NRG26F {12 A Yy
najmanije:

w pnn RFEb TF LIESGATANIryA GSNBG YFHaS R2 pnn 13
w Tnan REDGANTFANBIYA GSNBG YFHasS @S6S 2R pnn 13 O0NB
bale celuloze itd.)

w Mannn RIEb TF 20NFSSy2 NBIly2 RNWP23X RNBSYyS LINI 32
w Mnan REb T LITS8SGS tAYlI Zad2AWaANSO S A6vS t AG6LYRASKS RG A

6StAGYAK OALNAZ 120dNB glrtalyS OA0Ss 6StA6yS (N
kamene blokove itd.

w Hnnn RIEb T+ TFE28SRYyA612 O
w nnnn REb @371 Iyr2255 RyySI6A 62y A
yItA280dz aSRflaizo

S GAOS 120GdzNI f AY

Sitye
K OA2S@A 12R 122AK RNJX

. NB2 OSTI NI aLkR MNBagngeikK2 Bld DY 2¥288F2a00AYlF GSNBGI
kotura lima moraju se uporabiti najmanje 42ee

%o23 LlRraSoyS 2Ll ayzaidi 2R {ARIFy2lF A Y23doS ySal
20dzK @l 6tyeS at208Sy23F NBIly23 RNWI:E at20SyAK RN
otvorenim vagonima.

-wlk alGSTt2AdBIt MqlzLXfer 2B BA2a1A LINBINAGISEA 612R |
LI £ Sdl o dz OSt 28T yA612Y LINAR2S@21dz Y2NF 2dz AT RNOI G
grtalr 2aA3dz2NF GA A (G2 Rl anpe(kedrda@zti, RKtiL)R NS A yI 0

1.6 Trenje

hRy2aiA (GNByal ATYSSdz G4SNBGF A dzi2@F NYyS L2 ONDAYS
LINEO2Sydz 2aA3dzNF ya2l GSNBiGF Y2SNRRIBEy 25 2ARNE 8dz
ATYSSdz LI NR@I GSNBGIF A dzi2@F NYyS LR2IONDOAYS 2Ry2:
Y2SFAOA2SY(d GNByal >0® tNAR dzZL2NI 6A YIGSNR2IFEF &

1228 65 NZRIGRHIMAYNI BAS FAAOM RS & 3/ Yi MB W&H 2dz > x nIT o
55! (201 NJ & Y23dzoy206dz {ftATlyal GSNBGF dz dzl Rdz2Oy2Y

a23doy2aiG 1tATlLy2al Y2NI} &S LINBROAR2SUGA dz LBR22SRAY
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5 0A &8 &LINA2S6MyEA20] fdk T LI/ 1INGS &lySaNS GayVNaKS NS RO 32 Y | 3
LINEPFAEL AfA 2Ry2al 2LJXiSNBoSyeal 120161 dz Aaidz2vYS$s
026y 20

l' E‘Eq:.__ ImEE

Foor o =

Slika broj4:t NA Y2 SNJ 6 2 6 y 2 3 nazaodicArddhyor StjerniceSzh iBdi)dr

YEAT YA dzNBSI 24

1YEATYS IANBRAOS A (ftATlIE21S &alr2yAo0F 1TF GSNBG Y20
R2y2A 6StyA NH2o2O0A Y2Nradz oAlGA T11208SyA RI 06A &8
2 Pojedini dije2 A &l 2y AO0F T GSNBG Y2Nl2dz a8 6ONRG2 YSS

L2 LINBSYAK INBRAOIF® t2LINBS6YS INBRAOS LRYlF2LINAR2S Y
112 &S LR22SRAYA RACSt 20X (RROH2VBFE2RTI NWATYBEAAR2HE
prodrijeti najmanje 40 mm.

Slika broj5: Primjer drvenih saonica za terdtzvor: Smjernice za utovyar

SMJERNICE ZA UTOVAR
Svezak 2
Tereti

Smjernica za utovasvezak 2, poglavljé.3.2

Teret

1 Koturi lima postavljeni okomito na vagonski pod ako im je promjer najmanje 7/10 visine (H) ili pak
212YAG2 yI RNBSYS LRRYSGFES6S 12 AY 2SS LINRY2SNI yI
2Y2 G dz2NR LR BST YA 6SEAG6YAY GNI 1Yl OLINB{IARYS 69NA
- najmanje 2 puta po obodu ili

-yFaYlyeS wm Ldzi L} 2062Rdz A ™ Ldzi {NRBI I &aNBRAOy2A
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-yFaYlyaS o Ldzil {NRBI I &aNBRAOy2A 2002 NW

Vagoni
Vagoni s drvenim podom (K..., L..., R..., Sa..., Si...)

bl 6AyYy dzi2 @I NI

Koture lima

3 - natovariti izravno na vagonski pod

A4-yF G20 NRGA yI v LRRYSGFE6F 2R YS{lFyl RNII 06LJ2 LN
G0N y2Y dZALRNBRY2 LRt20SyA dz dzZl RdzOy2YS andgedpibz JI
7/10 promjera kotura

5 - tako da oni na svakoj straisipod tih kotura izlaze najmanje 30 cm.

6-{f202RIYy LINRali2NI 2R 6Sfl @32yl ylLavylyaS pn OY

o ‘ )

« > - >

Slika broj6: primjeri tovarenja kotura limova na vagon s ravhom podnicdjavor. Smjernice za utovgr

Osiguravanj8
Nema dodatnog osiguravanja
Yol LINHZAFYLF D/ &lY2 & 026YAY 2&8A3dz2NI O yaSyYy L2Y

{ Y2Z2SNYAOS T dzi2 @I Ndnjedicaizh Wavas Sy S GSyStaSy ! L/

34 {GFGAG]tjelmllroAty24a0

tNA (fATlFyedz GaA2Stl G(4SOAYS D 1 2yalilrmeicy 2002 CONIIAAYYAZ
podlogom sila trerg R, koja je usmjerena suprotno gibanju tijela. Tijetgiba pod djelovanjem sile F, koja
je upravo tolika da savladava silu trenja. Vertikalna komponenta reakcija podiadefzontalna F(sila
trenja) stoje u omjerlR/Fy=tan .Uztan ' x &TA&BRA Z£P2YS AT NI Tdz 25 -
trenja koji ovisi o:

- ONBUOS YIFIGSNAR2IfF R2RANYVAK LRINODAYLT
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- adly2l R2RANYVAK LRONDAYlF O6KNI LI @2aGA0T

- LRRYITAGlIy2l R2RANMAHBKRRZ ONDAYERSOBAKAT A2 (S dz
- L2 ONDAYaA] 2 VA ARRKRE RANY I LILR GODAY L OT

- brzine klizanja.

. dzRdz6 A RIF 28 FIF 1.3 2N [iNBy R 2 AINR@dzaye FLIx] T FHE AL @S
tijelo u stanju mirovanjarijediti:
Fo 2K *Fn,

I yI2@Sol aatl 2LJ SNED Siyeedr (LaNRe §| 2aea2(a ((A2eRS (122 2222 (B
Fo =Fo =%o *Fn.

Kako jex,>k, to je iF,>F

t 2056 FzamaliBnogiARRISt 2 0SS BSRYRHBRUA GEANR NIKIZShoka3 06 S

gibanja tijela silu trebati smanijit na iznBs xR

' 3N YAGY2Y af dz6 | 2dzpodloggye2 4§ SOS dzl dzLly I NBI 1 OA 2l

0 0 0 0 p

Kubvie ie OG2 3l NBJzi@E@ § notalom nazivaju se &t trenja. Rotacijom pravca
reakcije Ro2 12 OSNIA1FES 2LA&dzeS ALJNlﬂn g4 Otzv] dyusBeyjalzAkbIse? K dz
LIN} @F O dzl dzLdy§ NBF1O0A2S yIt 1A dzy dzifldxd F{220ysdzaiith 2iSNER)
NI Oy 23 SO @

G

R

Slikabroj 7: Konus trenja
3.5 Vagon serije Rilns

Vagon serije Risz (slika 2)2S 6 S @S NP 208 23PAyYdA { A2 ABENIGAZ LINR & (G2 NJ 2
AGNY YAOF Yl 122S &dz yr 3I2Nya222 aiadaNryia 11Fag@g2sSSyS
20dzKQBlF 61 LRYASYS INYyaS@S 206t A1 20 yS2 VLINBIYS dz22da N ad
pokrova na jednu stranu vagona kako bi se pri utovaru ili istovaru oslobodio pristup u tovarni prostor.
5NBSYA LRR LR3I2RIYy 2SS RIF asS 1+ ye 6Fr@tAYlF 11606
2ANI YASI @I y2S Ili paR daksdu nyudskuju irHWandalako’su ta sredstva od kovine. Za terete
Oliz AK 28 LRINBoy2 @STFGA dz LI2R &dz dzZAN} SSy A LINRK
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3.6 Prometovanje vlaka

Predmetni vagon broj 31 56 38346bio jeli 2 @ NBY dz 6St A6 ¥ Aw {{ { ZiBISd | ldz
20F @At A NI RYAOA 6St A6l ySd SKASSKCsfavili plambelBvagjor8dgdn jeNI Ry
LINB12 al SFNBR1S dzOlF 2 dz | NDI (&1 dz Nake®i 23 2 & SLINBNSYS (
sastavljen u vlak lbj 60300u kolodvoru Zagreb Zapadmilak je dana 15.07.208., LINS Y NB Rdz @+
21:14 satjotpremljen prema RijeciManevriranje u kolodvoru Zagreb Zapadni obavljano je manevarskom
@2 Oy 2mavedendmkolodvoru ne postoje uvjeti za manevriranje odigati y 2 SY A & LJdz0G | y 2
37 h6SO@AR

t NE3ft SR YaSadl R23FSIal 2 aladt N SOraieSdd@athadiondvigsl A 2
2 2l o0Afaeyz2e ySaNByS$ asmsh Jeme NBE 1t YREW (| @Se wizhd NB S
lokomotiva VYaka zaustavila ispred izlaznog portala tunejans, edajeutunellz dz 1Y cnobpyn
AaltATydznl R@F @I 32 ydbavagoraau idRIBI@Soba2odetra poRidia y I S & (i 2 3
5Ft2Sz LINB3It SR2Naosnbm wamip@NEAS yi2A SRIPFS2 A G NF yS 3t SRI ys3
2 00 S xS8ads/&ona(slika8 A | d2idjéva (slika 9p t NE3If SR2Y G I2y I dzi B
vagonu serijeRilns31 56 3552 146 @ f | a-¢SSKQ) @varerfor OeS Rotilra lima, od kojihe jedan od
koturalima ispao dijeve stranevagona u tunelu.

Pregledom2 & Y2 3| @ 32 yaf AdAISANTDSS Y2 28

- Uvagonusenalazipetkoturaliy2 @ = & @ 1A/ K E8O®Y S P2 ¢agNiidjavdil 1| 2
OSNI RI @F 32y &trdne 2a0dinsi fo3 Yoricijina Kojbj 8eh@l&itukbma koji je ispao
(slike osam i devet

- Odnos visine i promjera tereta iznadio 32, odnosno 1,5

- t NB3fSR2Y GSNBOI yI  CurXagisenaldniighied Ruyakoji gSspaRiNE 8 §
3f SRI y2 dz Livdhakrdidziz@thépdAckei pao s palete na kojoj se nalazio i zaustavio se na
podnici vagona (slikil).¢ N> { F 1221 2SS 2aA3dzN> gFtF GSNBG yI

- 5Ft28y LINB3ItSR2Y GF3A2y | dzi ONB Sy 8 2 @BpuRahje térala, | S ¢
poziciji tereta koji je ispao iz vagona, popudalélajeLJ2 Ry A O @I 32yl 2SS 20GS6S,

- Na vanjskim rubovima pokriva vagona nalaze se originalne plombe.

- Na mjestu gdje se nalazila paleta s koje je ispao terétS 4 NI I LI £ SG I 3 dréeRd y 2
LR RYAOI @32yl 2SS YBKNPBPXE]I AT AO0&5RASEOHISasyer 11
G2ad RI 2S ylradalf2 daispadahjgd koyird dinafeta s Roje 2o padteiet @ S R A
LRYLF{ydzilt dz tA2S@2 o63fSRIy2 dbiLING BORA @g Dy 2 S NS
Su tragovi utoa, nastali vezivanjem tereta trakom za osiguranje (sliBa Paleta je polomljenaa strani
sa koje je pao kotur limaSaonice na kojima jeapetai paletanasjeesuy I INBRA Odz 6026y 2 -
zaokrenute su za 900ko palete se nalaze polomljene polimerna i metalna traka za vezivanje tereta.
Bl QUAGYA LI OG0 2RIRIAOCAPEIIZN2 II2St ANR Yy SEY yI LR
LI £ SGS dzi NBSy2 2SS RIF GNIX1F (122 28 2&A3dzNY DI f
nalazi na teretu.

- Obk AaltATydzZ | @F32yIlF adz AalftAl yddt gty RS &ySdz ax
A2y IioBORYEAS LIR1€2LOS 1FyFtlF ({NRBT 122A LINREI
1 22AK ®dgletonmbspaiodhorat A YI dzi ONBSy2 2S5 RI 2SS AadGA LI
se na poziciji trinaestog vagona od osamnaest vagona viak® §sikal?).
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Slika8.ch LIS A ay A Yl { 8t@nsla@or siié: AE y |

3 Bl
Slika9.¢. f A OA dzZ gzt Wk d8ryicgavagbrigizvor slike: AIN

AIN/06-FRO1 Stranical9/ 29



ofdde ! DOb/ LW %!l L{cw! /L
o | %w!2bhaX thahw{Yh
twhaot

BS99 W9%bL2Yha 16.07.2016., Tunel Sljem

nnnnnn

Slikal0.c. £t AOA &Yy AYLl 1 GSNBdryikeON 2aY23 gl 32y}

N

Slikall.c. t AOA &YA Yl | dzydzi NEvOnSIRR ANi A 2aY23F Gt
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hOiS6SYyA @I 32y 2SS LINBJS
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1Sy dz fdzZldz waasSll 3IRa2S ¢

koturi limovasuo A f A LR adl gt 2SyA yI ySaidlyRINRYS RNBSyS
LI2EAYSNY2Y GNI12Y odB500 fdaNlkadd).\SSbjesstana dnarshdaleta su bile
LRadl gt eSyS tSGi@gS 1T 2aAri3ddaNryaeS LItSilF 2R LRYA
podnicu vagonaMetalna traka, kojom je ispali kar (prikazan na sliclld 6 A 2 LINKA 6 GNDG Sy
pukla.

bt @F32ydz 28 LINBYIS$SSYy 2&GF (63 6 obButat pAILt Bretd kojf j& (i & &
ispao s vagonéslika9i slikal5)® | G @ NI S it2a pukl& po BredinieMBegledom letva osiguranje
paletana vagonudzii GNBE Sy 2 BSIRI6AYE MIOhEvISYHE O YIS dd & 2
1 22AK 2 Sdebfjiteiedmileda i, 2@ D2 Ny 2+ A R2yal L} 26F 2R A
fSaz2yAll RSof FAHAR ypYOY® AtSt 28+t FFB A Al YSSdz RNHZ S
ista je debljine 3mmp ! f S @16 SANKNIS oldMESIy S122S 4SS T Fo6l RIF2dz «
drvenu podnicus A 2Sf 20A f SU@S adz aLR23¥R B 2RI Y IEINK OIS
dva dijela koja se dodiruju u sredifi.S G @S &dz oAt S LIRAalGF @t 2SyS a 20c¢
¢ 12SSNE pBakafg@ov@ssih ldtvica osiguranja tereta i pomicanja paleta s teretom.

Teret na prvoj palefie LINR Y Ip@n8kyiu, a pomaknuo se u smjeru suprotnom od kretanja vlaka
¢SNBG yI RNdAz22 LIfSGA 28 2aidl2 yI YeaSailhdz R2]
ali ® zaustavio na podnici vagonslika11l0 @ t | £ SG S 0 dePp@maklépiemaikrajd $againa & d;
(slika19).

t NE3ft SR2Y GSNBGF 122A yAdadz AaLlftA dzigNBSy2 28§
AaGNI yST (S &dz 26t20SyA G(GNIF12Y 2R LR2OAYySlIy23 )
LINE | tnod pokidpca.

t NE3ft SR2Y @Gl 32yl A G(SNBiGlF dzigNBSy2 28 RI 2S5 R2
gz0yesS @gtl 1l (IR 488 ySaNBosl R23I2RAfl @
bl GSNBGYAOA @lF32yl yEFEtITA &8 21 yF{1lF 11 T 0Ny

38 bl6AY NIRFI O8ft28iyAGLIAK @21 AtF A GSKYAG1S
bl @F32ydz 6NBR2Y oM pc oppH mMncX aSNA2S wifta o62ay
2S 20GS86Sylx oNRRail 1dz1l 2SS al @gaeSyl s LSisuyzal
2 Ol S0 §yefade jeypdtrgano.
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1dziyS &aidzoS ySR2aidGladzz ROACS 0626yS &aidzoS adz al ¢
slak Yyl Al @AeSyAs ySRz2adleas GAekltF LR1f2L0F 8O 2k
bl @F32ydz 6NR2Y oM pc oppH M@poX aSNrR2S wifya

L2t 2YtasSy GAaekll LR1t2LI01] A6SNCEBIT 0aNBERA 28y  alediy2d
al A28yl dzlt2dzy2 Aalfedyl atlkg@gaylz {(dziaal 11

RSTF2NNANI YIS 201Aydzil 2SRyl 0626yl addzml ¢

Na vagonu broj: 31 56 3552 084, serije Rilns (jedanaksig y @f | {1 02X dzi ONBSy |l
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rAaltedyl atlk@ayr 20GS6SylxX YaSyal6Aa LRt2Yta2Sy.
de2 N¥ANI YI X 026yl &ddzol al@AackySsy LRt2Yfa2Syl OSSN

bl @F32ydz 6NR2Y HM Ty nnHo MMHY aSNR2S [ 3Ja O0R(
L2t2YtaSyt 28 OoNRRALl (dZlbs {2f2-amNISidNiwBieal 2 6
Kutna stuba je savijena.

bl @ 32ydz 6NR2Y HM Ty OOHG McHX aSNR2S YvY3aa 6iNK
28 Nl &alAydzizs LRONEIFyYy2 ONAR2SO2 I NISYyS LRfdAaLkRea]
126085 alkeys @2RAtA0S 12061 o NRastaim vagtminialvidika 2 S y
cnonn YAadz d26Syl 20GS6Syal o

Slikal2.c. f AOA &Y A Y| {izvokslikeJIABN2 3 G SNB G |
39 bléAYy LRaGF@gtarya2l A 2aA3dNIyal GG§SNBGLF

t NE3ft SR2Y GSNBGI yI @l 32ydz aSNA2S wAafazr oNRB2Y o
yEEFT A2 GSNBG dz 20t A1dz OS&ad 120dzNF fAYl LINRazaSé
odnosa visine i promjera 2,5/3. Isti sudbil LJ32 £ 2 OSYy A y I LR Rf23dz yI 2SRy22
oA2 LkRaill gt 2SSy yI RNBSydz LI fSidz G4§4S LRGST Iy 11

2a3A3dz2NF Yy LREAYSNYy2Y GNFX{12Yd tIfSGS &dz yoh f&dz LRTaYd
GSNBGI A LI t£SGS o0AfA LR&GI Gt 2SyAr LR2Rt200A 2R ONY
postavlienei 12 RI f SOS yI @I32y&a12YS LR Rdz dz dd Rdz2Oy2Y
kako bi se izbjeglo zapinjarjel L2 Ry S y SN} gyAySed 5F o0A a$S &LINR 2S¢
aY2SNHz G 32yl AfA 2Ry24&l 2LISNBsSy2al | sulpdigrmi dz A
026FRBRAOFYI 2R AGSNAROS o6af Al S dwene godniegvagoridredi&® & dz
026yS TIFOGAGSE LRaldl @gta2SyS yl12y LINIBSYI 2Ry2ay?
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