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1. JAVNI POIENAIKIT R

TROTINETI T JPET

APSTRAKT

Vo transportot se trogat znal ajni kol i | i1
vozduhot [ sozdava wurbana toplotna zavesa
zgol emeni ot pritisok VI nejgzivioa nata@t istre,di g
pobaruval kata na elektrilni vozila so mobil
spodeluvaat pomegju korisnicite vo realno vreme).

Eksplozivniot razvoj na elektrilnite troti
e olédnog Noviot Ayostinfi vo soobrakjajot navleze skoro vo site pori na urbaniot
transport i polna da gi zadovoluva potrebite
Elektrilnite trotineti koristat mnogunzamal o k

imaat pogolema fleksibilnost vo odnos na drugite vidovi javen transport.

Sepak, por adi ograni | eni ot kapacitet na b
| esto polnenje gto znalitelno ja namaluva do

Edna studija od 2019 godina [1] koja bila sprovedena vo dve oblasti vo Singapur
gi dala slednive rezultati: 31,60% odnosno 7,87% od vkupnite patuvanja so trotinet vo

ovie oblast:i bile usloveni od mestoto kade s
Kakorezul t at na toa korisnicite koli upravuvale
pol nal trebalo redovno da gi pol nat bateriit
domet na trotinetite.

Cenata na elektrilnata energipatinet eognat a
el ektrilna energija, sepak trogocite na | ugj
zgolemuvaat.

Razlilni kompanii vo Ameri ka gto se zani ms
[ 2], plakjaat pomeg]j uengrgiazapdnenje md ttmet,anekoi el e k t
od niv plakjaat i od 5 do 25 dol ari. Zakl ul
pretstavuva tesno grlo vo biznisot za iznajmuvanije trotineti.

Za da se nadmine ovoj probl em, estituiraat od mo
fotovoltailni pl atf or mi koi bi slugel e kako

WWW.ILT-SYMPOSIUM.ORG




X111 Jrturotfrrl rddpignRigydy zdzOtedzsfisd dz0 dzs¢
MssBteO>0" 5ls

drugi el ektronski uredi . Ovie vidovi pl atfor
sl edstveno se praveni sl i |3]i zeak opd oolgrke njie enkao n
trotinet. od javnata elektrilna mrega. Se pi
polnenje na bateriite na elektrilnite trotin
na | okacijata i goleminata na ovie polnal:.
Konel n o, prilagoduvanjeto na JPET vo ambier
ovozmogila proizvodstvo na dovolno kolilestyv
bi go nadminal o probl emot so ograni|lenoto d
JPET soinst al i rani fotovoltailni modul i treba d.
pristap do sonleva svetlina vo gustite wurba

postojano polnenje na bateriite na trotinetite.

VOVED

Mobil nost znal.i dvidyreang kei.r aNad wirgveonj et oma plc
dvi genje na motorni vozila. Dvigenjeto na pec¢
vo sl ul ai kade gto e potrebno da se postigne
sistem, zgolemuvanje na bezbednosta a namaluvanje na zagaduvanjeto, kontrola na
kli matskite promeni, namaluvanje na bul avost.

Postojano se diskutira za globalno zatopl
da se namalat i da se kontroliraat ovie pojavi e na visoko nivo.

Koga stanuva zbor za M dr gl i vi gradovi o se misli na
dostapni gradovi, dobro organiziran javen transporten sistem, bezbedna infrastruktura
za pegaci, vel osi pedi st i mot or ni vozil a,
namal enashuligaww. Sekako, ova e sovrgena situa
Postoel kata situacija i sooluvanjeto so post

i razvoj na t.n. mikromobilnost.

Spored ITF (Megjunaroden Transporten Forum) mikromobilnosta se definira kako

upotreba na mikrovozila, so tegina do 350 kg

Mi kromobil nosta vkluluva koristenje samo
trotineti, e-velosipedi i et r ot i net i , el ektril ni mene ma ci K| i
postoel kat a patna i nfrastruktur a [ S0 osvr
bezbednost, razvojot na urbanite sredini i k

Mi kromobilnite vozila proizveduvaat mal a
zagaduvaat, a isto taka i maat | mnogu ni sko
so t.n. Aosleden kilometarfi(Ahe last mileproblemi) . Ti e se odlilni za p:
rastojanija.

Regavanjet o n doskednbtkiomatadt nseo e za zanemar uv.
gt o e predizvikuval ka komponenta na | ogistil k
gto vo transportnata mrega e dobro poznat
Aosledniot kilometarfiopfaka okolu 30 - 35% od vkupniott r ogok za i spor aka
oligledna vo site vidovi na transport: paten
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Gol em broj gradovi vo Evropa rabot at na ¢
urbana mobil nost. Vo o0oVoO]j kont ekstovermenmbeshr
davaj >i prioritet i podobruvanje na alternat

Mikromobilnosta treba da se razviva vo soglasnost so ostanatiot motoren
soobra>aj, postepeno namalwuvaj > go istiot v
bez pritoa dase zane mar uvaat pegacite i vel osi pedi sti
mobilnost.

1. ANKETA ZA KORI STENJETO NA ELEKTRI LI
VO REPUBLIKA MAKEDONIJA

Za potrebite na ovoj trud, a so cel da se
na Makedonskite gragjani za mikromobilnosta, avtorot na ovoj trud sprovede samostojna
i straguvacka anketa so gragjanite na Grad Sk
02.09.2023 godina (sabota) na primerok od 60
vo Skopje, na prostorot pred TC CAPITOL. Lokacijata e izbrana namenski zaradi
gol emata frekfencija na | uge od razlilni Vo
pogolem broj javni [ privatni ustanovi, firmi
taka se naogja i neposredno do golem kompleks na stanbeni objekti.

Anali zat a na sobranite rezul tati od anke
ispitanicite vo slednive starosni granici:

1. Nad 65 godini;

2. Od 50 do 64 godini;
3. Od 30 do 49 godini; i
4. Od 18 do 30 godini.

Kako glavni celi na anketata bea postaveni slednive:

1. Da se dobijat osnovni podatoci z a infor
postoenjeto na elektrilnite trotinet.: k ak:

2. Da se osoznae koja bi bila najznminetj nat a
dali postoi potencijal za negovo koristenje za javen prevoz do odredeni lokacii;

3. Da se dobie informacija dal:. nagite sogr a
na iznajmuvanjeto elektrilen trotinet; i

4. Da se kreira sl i k agragjani uneaiada ikentifikuvaat nekogodt e s o

prednostite i nedostatocite od upotrebata na elektricnite trotineti.

So analiza na dobienite rezultatdi od sproc
zakl ul oci

1.l nformiranost na nagite sogealatgrialnni tzea tproocs
kako opcija za javen prevoz.

Preku polovinata od ispitanicite (51%) po
poznavanje za elektrilnite trotinet:. kako op
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13% od ispitanicite I mak!l poseaafdtni Zznpe:
cenata na nekoi modeli elektrilni trotineti

34% od ispitanicite i maa mal.i Pl ni kakvi
mozat da bidat opcija za javen prevoz.

Anali zata spored starosnna e ngfrourpmi rpaorkoasjta e
k aj I spitanicite ve30stgaordoisnniata grupa od 18

|l nteresen e podatokot od anaWiodat apkdojanpo
nekogag i maat koristeno elektrilen trotinet

3%od i spteanmaat koristeno izn-Bjmenltreti]l

S5 %d i spitanicite nikogag voopgto ne Kkori

2. Najznal ajna cel za koristenjeto elektril]e
negovo koristenje za javen prevoz do odredeni lokacii?

Megju redovnite i povremenite korisnici,
koristele za zabava (68%).

Bezmal ku edna tretina od ispitanicite (32
prevoz kon odredena ctendotwk]Inud sutvoa,j kd o dloo kraalbrc
obrazovnite institucii, do sopstveniot dom i

Najgolem del od ispitanicite, znal ajni 65
[ ke i znaj mat el ekri |keonr itsrtaatti nreatj mail k pr eeddte
transport .

Ostanatite 35% povremeno bi go koristele
napustile javniot prevoz i prevozot so indiv

3. Prednost na kupuvanjeto il. naeti znaj muvan

Rezultatite od sprovedenata anketa pokagu
deka verojatno bi kupil elektrilen trotinet,
bi i1 znajmile elektrilen trotinet.

Poml adite ispitanici vd 36t godsmat aegrn aniac
najverojatno bi kupile elektrilen trotinet.

4. Kol ku nagi sogragjani ume at da identi fik
nedostatocite od upotrebata na elektricnite trotineti?

Vo sprovedenata anketa 70% oati spi bamieaei te
prednost na elektricnite trotineti. Pritoa Kk
el ektrilniot trotinet ne ja zagaduva ¢givotna
upravuvanj e, cenata na transp,ortr ostoi neltekt riil
di menzi i, pri kl ademnzenjzat KreatZxabawrna,cibr,zo i
se upravuva itn.

Karakteristilni se nedostatocite za koi S
vo starosnata graniceadepadp6bBbvgbpdi nestakbblknob
neramen teren, nepotpolna infrastruktura vo
elektrilen trotinet, nemognost za vozenje pr.i
bezbednosta na pegadiotenperaadigot emkot oi zak
trotinet. proi ulestvo vo soobrakaj so ostana
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2 NEKOLKU FAKTI ZA SONLEVATA ENERGI JA

Imajki gi predvid dobienite rezultati od sprovedenata anketa i sledstveno dobienite
rezultatizaz ai nt eresiranosta na nagite sogragjani

javen prevoz, samata po sebe se nametnuva g
izgradba na |javni pol nal i za elektril ni trot
relatvnoevt i na tehnol ogija za besplatno polnenje
energij a, nekol ku entiteti vo drgavata gi zd
ke go pugtat vo upotreba prviot javen pol nal
kako pilot-pr oekt , so mognost istiot da se multipl:.i

21Zo0gto sonleva energija?

Obnov!Iivite izvori na energija pokraj toa

taka pridonesuvaat =za namallerkd rzd gaad leWamjgea jia

Son|l evata energija e besplatna, obnovliva,
ja ima vo 1zobilstvo. So okolu 260 sonl evi
sonl| evi | asovi godi gno Makedoni j a e anegj u
proizvodstvo na son|leva energija vo Evropa i
sonceto.

Vo slednata tabela se pomesteni podatocizabr oj ot na s oamékelkui de n«
gradoviodsvetotvo razli |l ni gradovi [ 4].

Grad Dr gava Br?jj na sg
enovi
Keln Germanija 65
Murmansk Rusija 76
London Velika Britanija 142
Nju Jork SAD 184
Marsej Francija 230
Strumica Makedonija 230
Skopje Makedonija 260
Valensija Gpanij a 300
Las Vegas SAD 320
Fodza Italija 330
Akapulko Meksiko 338
TabelalBr oj na son]l evi denovi

3. KARAKTERI STI KI NA SONLEVOTO ZRACENJ
MAKEDONIJA

Republika Makedonia e p o d je ad koe spored merenjata [5], intenzitetot na
sonl| evot o e povolnd mngbiganje energija. Gl obal not o somwdevo z
Makedonija e maksimalno vo jugozapadniot planinaski region (Ohrid i Struga). Negovata
maksimalnag o d i gredaost iznesuva okolu 1500 kWh/m?.
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Skopje se naogjavoregionsogo di gowm | ev o z r1d97,8 kWh/e? o d
Goleminata na dnevnoto sonl| ev o «o rekoegrgdevi vo Makedonija
(spored istiot izvor) iznesuva:

T Bitollsb0 Wh/ m
1 Berov@850 Wh/ m
T Ohr-4dB50 Wh/ m
1 Pri44e2p0 0 Wh/ m
1T Skop#e00 Wh/ m
T Lazaropo0b5@ Wh/ m
M Kouann Euugo Bwurona
KWhim2| KWhim2 | KWhim2 | KWhm2 | KWh'm2 | KWh'm2
uapeu | wa mecey| magen |nameceny| wapgew Ha mecey
Janyapn 0.64 19.9 0.57 17.67 0.66 20.46
Gespyapn | 1.52 425 12 33.6 13 36.4
[ mapr 226 702 203 | 6293 22 68.2
Anpun 2.96 88.75 2.56 78.8 2.83 84.9
Maj 323 100.2 3.24 | 100.44 3.01 93.31
Jynn 355 106.5 3.08 92.4 3.58 107.4
Jynn 38 17.7 403 | 12482 3.92 121.52
Asrycr 455 141 487 | 15097 4.62 143.22
Cenvemspn | 3.12 93.75 357 107.1 38 108
Oxrommpu | 2.4 72.45 218 66.96 2.45 75.95
| Hoewspw | 1.28 39.7 1.08 32.4 15 a5
Rexemapn | 0.67 20.7 0.61 18.91 0.71 22
Togmuno 9122 885 926.36

Tabela2. Mese| no son]| evo ?pagetioe moMakedonija k Wh/ m
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Tabela3. Sredno godi gno gl obalno zralenje za
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4. SOLARNO POLNENJE NA ELEKTRICNI TROTINETI

So cel maksimalno da odgovori za svojata n a me n a , eden javen sol
na trotinet:. kako elektrilen ured treba da z.
1. Da bide postaven na povolna osonlena | oka
2. Da i ma soodveten kapacitet na baterii za
energija od primenata son|leva svetlina;

3. Da bide konfiguriran taka gto da moge da

za polnenje na elektrilni trnotineti vo te
4. Da bide bezbeden od elektrilen struen wuda
5, baovozmoguva soodvetno par kiranje na el e
polnenje od negoviot izvor.

Edna studija [ 6] pokaga deka izgradbata
trotineti e relativno evtinO i br za, odrguvanjeto e nymhtaost avl
otplata trae samo nekol ku meseci . Ugte povek
soodvetno raspredeleni vo odredeni regioni neminovno ke dovede do namaleni
operativni trogoci za korisnicite, neznalite
namal eno optovaruvanje na potroguval kata na
koga i stiot br oj el ektrilni trotinet. bi S

el ektricna mrega.

SS ELEKTRI LNI TROTI NETI VO REPUBLI KA M

Pri izrabotkata na ovoj trud bege napraveno istraguve
poveke temi za analiza:

Kompamastapni ci na proizvoditel:! na el ektr.i
Ti povi trotineti k oi najl esto se koristat \
Ti povi polnali za direktno polnenje na trot
Doln@i na desat ikmacisie koristat elektrilnite t

Podralje so najgolema koncentracija na kor.i
Dizajn na JPET,;

Prostor za korisnicite na JPET;

Videonadzor poradi vandal i zam.

= =4 =8 = -8 -8 -8 9
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Komp a+dziaist apnpircai znvaodi t el i na elektrilni trot
Kompanii - zastapnici Model Karakteristiki na
baterijata

e-Mobility Kaabo Mantis 10 Dual | Vo zavisnost od
Pro+ goleminata [
Wolf Warrior 11 mo>nost a

Mi -elektricni trotineti Xiaomi trotinetot, baterijata

vo prosek se polni

Elipso Xiaomi za 3 do 6

HAMACI Hamachi Potreben e

MOTORCYCLES standar der

Tehnomarket Hamachi, Bateriskite sistemi
SEGWAY se od 24 do 48 V
DENVER Kapacitet
TREVI od 5 000 do 10 000
MS ENERGY mANh.
ROCES

NEPTUN SEGWAY
Xiaomi

BIN-BIN BIN-BIN

Tabela4. Di stri buteri za elektrilni trotine

Ovi e tr ot idapominat rasmjgngatod 45km so maksimalna brzina do
30km/h, na ramen teren pri optimalno optovaruvanje.

6. JAVEN POLNAC ZA ELEKTRICNI TROTINETI

Prezentiraniot javen pol nal na elektrilni
za parkiranje i pol nenje na elektril|lni troti:
edna inovat-svanani parkopg fiuntkeavoeame riomeggd lona @ n

odmor na svoite korisnici

6.1 | NSTALACIJA NAMAUPESANDAROMAKEDONSKI
nasAERODROM, SKOPJE

OOUMI eksandar falk endacsneslkbia Aer odrom vo Sko
upotreba vo 2013degcoedni jVae kue| ieldingat et o r abot S
vospitanie i i zdignuvanje na mladi gener aci |
natamogno gkoluvanje i vkluluvanje vo site s
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S|I OIOUMI eksandar fivhaakse. dhoenrs&dio @ i e

DS F s = LY =
/S &= L=
g E

S| Mapa na opgtina AERODROM, Skopj e

Nasel bata Aerodrom e izbrana kako Jokacij
prilini. | meno, ovaa s koyesnka on arseesltboa spor eptrsett ae
nasel eni euls@irlepgjlemii vozila. Probl emot so pr
i Vo ovaa naselba e navistina golem. Zagaduyv
od mernite stanici koi se postaveni vo nasel}6¢t
na primasRMD | estil ki

3 Vo sorabotka so GradoMalraldiriobiot ehkboORgt anet
Ml eksandar MakhemdonkkRnskata ambasada vo Repu

Kentar za kIl ifmatiskv edpurvoanteonti na |1 hptalvVathpaat
kmpanija Daris ingenering DOOEL od Skopje, k
na ova uliliste. Celta na sorabotnicite e da

za namaluvanje na zagaduvanjeto na nasdl bat a
na parkiraligta.

Repliciranjeto na vakviot pristap k aj p ¢
pridonese za sproveduvanje na idejata za @por
j aven prevoz.
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7. TEHNI L KI KARAKTERI STI KI NA JPET

Osnovni komponenti na JPET se slednite:

9 Off-grid sistem za elektricno napojuvanje na JPET koj vklucuva:

o Solarni paneli so vkupno instalirana elektricna moknost P = 1100Wp;
o Solaren inverter;
o Solaren kontroler;
0 Zatvorena kutija za skladiranje na elektronskite komponenti na uredot;
o Bateriska banka za skladiranje na proizve
o DC prekinuval za baterii i1 balanser na po
o Kutija za bezbedno skladiranje na bateriskata banka.
1 Parkihngomest a za i stovremeno parkir anrgtieetipol nen|j
T Priklulnici za mognost za istovremeno poln
trotineti, preku namenski kabel so soodvete
T Priklulnici za mognost za istovremeno pol ne
uredisoUSBopri kIl ul ok ;
T Konstrukcija na Polnal ot so maksi malna Vi sc
T lzvedba na 2 (dve) integrirani kl upi za odr
T Bezbednosno zazemjuvanje na metalnite kompc
1 Bezbednosno-i nf or mati vna tabli ]| ka za koristenje
8. PREDNOSTI NA JPET
T JPET e energetski samostoen i ekol ogki u
prenosni elektronski uredi;
T JPET ja poddr guva ekol ogkadasovibor ba protiv i
T JPET ja namaluva domagnata ;smetka za el ektr
T JPET pridonesuva za namaluvanje na optovaruyv
1 JPET ovozmozuva prijatho mesto za odmor za negovite korisnici;
1 JPET e ured koj ima lesna i brza instalacija (ha podgotvena zemjena ili betonska
podloga se instalira ured koj e veke izraboten vo rabotilnica);
1 JPET ovozmozuva organiziranje i podreduvanje na trotinetite;
1 JPET ne iziskuva nikakvi specijalni instalacii nitu povrzuvanja;

T JPET e ednostaven za koristenje i moze da
(t.n. Plug-and-Play sistem);

«
<

e (

T JPET zafaka mogne mal;, prostor za instalaci|j

T JPET e skl op | i e odrzuvanje e |l esno [
komponenti skloni kon otkaz;

1T So pravilno i domaki nsko koristenje [ r

komponentite na JPET moge da dostigne i do

1 JPET e relativno evtin za izvedba i instaliranje;
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T JPET nema ograniluvanje na primenata taka
vliasti, za sopstveni potrefiemtogenida g@Qoiiva
(javni i privatni institucii, firmi itn.)

JPET e modul arno nadgradliv sistem koj mo g €
zgol emen br oj korisnici i da se nameni z a

prenosni elektronski uredi.

SI.3 Javni polnaci na elektricni trotineti od nekoi svetski metropoli

Vo Germanija veke se instalirani sl il ni j

postoi tabla na koja se napigani preporaki =z

T
i
[
\1

I
3

Z N

Sl.4 Javni polnaci na elektricni trotineti instalirani vo Germanija
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ZAKLUL OK

|l ako vo odredeni opgtestveni krugovi [ 7]
dodeka se sugerira deka trotinetite i e-velosipedite se momentalen trend,
zgol emuvanjeto na nivniot broj na gradskite
Kako poddrgka na ova tvrdenje stojat brojni
godina vo svetot ke ima okolu 4,6 milioni trotineti. Toa e skok od skoro 600% vo odnos
na 2019 godina koga se procenuva deka imalo 774.000 trotineti i e-velosipedi [8].

Na electrilnite trotineti im se potrebni ¢
koi treba periodilno da se dopolnuvaat. JPE"
polnenje na elektrilniot trotinet bez pritoa

JPET voglavno se postavuvaat na javni mesta, kako sto se avtobuski stanici,
postoj ki, par kovi , parkinzi, gradinstapnizaul i | i
site. Mont agat aMieksandaPMaRedonskifive @aslAerodrom vo Skopje
ke ovozmogi da se regat del od problemite p
smet ki za elektrilna energij a, namal uvanje 1
mega, zgolemuvanje na dosegot na vozenje, na

gradski prevoz, ke se izbegne vandalizmot vrz trotinetite, nivho bezbedno polnenje i
bezbedno parkiranje, ke se pridonese kon namaluvanje na aerozagaduvanjeto vo toj del
od Grad Skopje, ke se namali pritisokot za pogolem broj parking-mesta i niza drugi realni
problemi.

Prezentiraniot JPEPTr ikceo nckasd en ap ou-md kkinlah a n

revolucija vo Grad Skopj e, no i vo Makedoni j
koi sakaat da go ohrabrat razvojot na mikromo
odrgliva infrastruktur a z a pol nenj e na el
Bl agodarenie na fleksibilnosta na idejeata 2z
postavuvaat pred sekoja zgrada koja saka da
trgovski centri, univerziteti, institucidi p a
obezbedat opcija za pametno par ki rraentien etaonte.s"

Mi kromobil nosta e nov fenomen Kkoj brzo st
se prifaka i kako nugnost kaj golem broj jav
gradskite arhitekti, gradonal al niscei tseo oil ad r g
novite predizvici povrzani so elektrilnite t
da kreiraat wusl ovi za nivno vklucuvanje vo s
transportot na svoite sogragj amiamal ukvaakng e a kn
pritisokot VO javni ot gradskKki prevmogstapotr
namal uvanjeto na aerozagaduvanjeto, namal uv:
fenomeni od urbanoto giveenje.
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1.PUBLIC CHARGERS FOR

ELECTRIC SCOOTERS

Significant amounts of energy are consumed in transport, which seriously
pollutes the air and creates an urban heat curtain that is unsustainable. In order to
alleviate the increased pressure on the environment and for its protection, the demand
for electric vehicles with on-call mobility (vehicles that can be shared between users in
real time) has increased.

The explosive development of electric scooters and their presence in big cities is
obvious. The new "guest" in the traffic has penetrated almost all the pores of the urban
transport and started to satisfy the needs in the first and last kilometer of the delivery.

The price of electricity is not low. Although electric scooters consume little
electricity, the cost of electricity used by these scooters increases significantly.

Various companies in America that are interested in renting these scooters [2]
charge between $5 and $12 for electricity to charge the scooter, and some of them
charge from $5 to $25. The bottom line is that charging scooters is a problem in the
scooter rental business.

To overcome this problem, one of the possible solutions is the construction of
photovoltaic platforms that would serve as public chargers for electric scooters
(JPET) and other electronic devices. These types of platforms have already been
developed for electric vehicles, so similar environmental and economic analyzes [3]
have been made for charging electric scooters from the public power grid. JPET proved
to be an excellent solution for charging electric scooter batteries, while the research
included optimization of the location and sizes of these chargers.

Finally, the adaptation of JPETSs to the environment and their position, which would allow
the production of a sufficient amount of electricity stored in batteries, would overcome
the problem of limited movement of electric scooters. Namely, JPET with built-in
photovoltaic modules should be installed in locations with open access to sunlight in

WWW.ILT-SYMPOSIUM.ORG




X111 Jrturotfrrl rddpignRigydy zdzOtedzsfisd dz0 dzs¢
MssBteO>0" 5ls

dense urban environments and allow availability for constant charging of tricycle
batteries.

INTRODACTION

Mobility means movement. First, it means movement of people, and then
movement of motor vehicle. The movement of pedestrians and cyclists is of great
importance in cases where it is necessary to achieve progress in the sustainability of
the traffic system, to increase safety and reduce pollution, to control climate change,
to reduce noise and other factors.

Global warming and greenhouse gases are still being discussed, and efforts to
reduce and control these phenomena are at a high level, organized public transport
system, safe infrastructure for pedestrians, cyclists and motor vehicles, sufficient green
areas, low pollution, reduced noise, etc. Of course, this is the perfect situation to strive
for. The current situation and facing the current problems led to a possible review and
development of the so-called micromobility.

According to the ITF (International Transport Forum), micromobility is defined as the
use of micro-vehicles, with a weight of up to 350 kg and a speed of up to 45 km/h.
Micromobility involves the use of light vehicles only, such as bicycles, scooters, e-
bikes and e-scooters, electric motorcycles, with the most efficient use of existing
road infrastructure and with regard to human health, human safety, urban
development and finally the future of humanity.

Micromobile vehicles produce a small amount of exhaust gases or do not pollute at
all, and they also have a very low noise level and solve the so-called "last mile" ("the
last mile problem"). They are great for traveling short distances.

Solving the "last mile" problem is not to be neglected as it is a challenging

component of the logistics and transportation field. This is one of the reasons why it
is well known in the transport network that the delivery of goods in the "last
kilometer" covers about 30 - 35% of the total costs of delivery and is evident in all types
of transport: road, rail. , water and air.

A number of cities in Europe are working to implement sustainable urban mobility
plans. In this context, motorized traffic is discouraged, while prioritizing and
improving alternative forms of mobility.

Micromobility should be developed in agreement with the rest of motor traffic, gradually
decreasing in segments where possible, but without neglecting pedestrians and cyclists
as the core of alternative mobility.
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1. SURVEY ON THE USE OF ELECTRIC SCOOTER IN MACEDONIA

For the needs of this effort, and with the aim of creating a basic picture for the
awareness of Macedonian citizens about micromobility, the author of this effort
conducted an independent research survey with the citizens of the City of Skopje.
The survey was conducted on a sample of 60 random passers-by in the Aerodrom
neighborhood in Skopje, in the area in front of TC CAPITOL. The location was
chosen specifically because of the high frequency of people from different age
groups and is located directly to a large number of public and private institutions,
companies, shops, bus stops and the like, but it is also located directly to a large
complex of residential objects.

The analysis of the collected results of the survey was made by dividing
the respondents into the following age limits:

1. Over 65 years old;

2. From 50 to 64 years;

3. From 30 to 49 years; and
4. From 18 to 30 years

The main objectives of the research were set as follows:

1. To obtain basic data for informing our fellow citizens about the existence of electric
scooters as an option for public transportation.

2. To identify what would be the most important purpose for using an electric scooter

and whether there is a potential for its use for public transportation to certain

locations.

To get information if our household would like to buy or rent an electric scooter.

4. To create a picture of how many of our fellow citizens are able to identify some of
the advantages and disadvantages of using electric scooters.

w

By analyzing the results obtained from the conducted survey, the following
conclusions were drawn:

1. Informing our residents about the status of electric scooters as an option for
public transportation

More than half of the respondents (51%) confirm that they have some level of
knowledge about electric scooters as an option for public transportation.

13% of respondents have general knowledge that includes even knowing the prices
of some models of electric scooters.

34% of respondents have little or no information that electric scooters can be an
option for public transportation.

The analysis according to age groups shows that the level of information is higher
among respondents in the age group of 18-30 years.
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The data from the analysis is interesting, which shows that only 5% of the
respondents have ever used an electric scooter and use it regularly or occasionally.

3% of the respondents have used a rented scooter (from a friend, Bin-Bin or
similar).

95% of respondents never used an electric scooter.

2. What would be the most important purpose for using an electric scooter and
is there a potential for its use for public transport to certain locations

Among regular and occasional users, the largest part of the respondents used it for fun
(68%).

Almost one third of the respondents (32%) used the electric scooter for
transportation with a specific purpose, including to the workplace, to local facilities, to
educational institutions, to their own home or to the homes of relatives or friends.

3.Do you buy or rent an electrical scooter
1. Advantage of buying or renting an electric scooter.

The results of the conducted survey show that 1 out of 20 people surveyed thought that
they would probably buy an electric scooter, and 15% of the people surveyed stated
that they would rather rent it.

The younger respondents in the age group of 181 30 declared that they would very likely
buy an electric scooter.

2.How many of our fellow citizens can identify some of the advantages and
disadvantages of using electric scooters?

In the conducted survey, 70% of the respondents could think of at least one advantage
of an electric scooter. Thus, the respondents answers were that the electric scooter
does not pollute the environment, does not create noise, is easy to manage, the price
of transportation is low, the scooter has small dimensions, it is suitable for short
distances, driving is fun, fast and it is user friendly etc.

Most of the surveyed residents over the age of 65 stated that the scooter®
disadvantages are: unsafe transportation, difficulty while driving through rough
terrain, bad street infrastructure, high price for personal use, difficulty while driving in bad
weather conditions, and it unsafe for the pedestrians due to the silence of the scooter,
increased risk in traffic, etc
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2. SOLAR ENERGY FACTS

After obtaining the results from the survey and the results that showed the
people's interest in using electric scooters as public transportation, it imposes the need
for public spots where they can charge heir scooter's battery. Moreover, since we have
a relatively cheap technology for recharging the battery with the help of solar
energy, several entities in the country have joined forces and soon will put the first
public electric scooter charger (JPET) in Macedonia into use as a pilot-project, with the
possibility of being replicated into the rest of the country.

2.1 What is (Why) solar energy?

Renewable energy sources, in addition to producing electricity, also contribute
to reducing pollution, the carbon footprint and lowering the cost of electrical energy
consuption.

Solar energy is free, renewable, safe and good for the environment, and our
region with our climate we already have it in abundance. With around 260 sunny
days per year, or over 2,300 sunny hours per year, Macedonia is among the
countries with the most favorable conditions for the production of solar energy in
Europe and has excellent potential for the use of solar energy.

The following table contains data on the number of sunny days in several
cities around the world [4].

Number of sanny
City Country days
Cologne Germany 65
Murmansk Russia 76
London UK 142
New York USA 184
Marsey France 230
Strumica Macedonia 230
Skopje Macedonia 260
Valencia Spain 300
Las Vegas USA 320
Foggia Italy 330
Akapulko Mexico 338

Tabela 1. Number of sunny days in different cities and countries
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3. Republic of Macedonia's Solar radiation characteristics

The Republic of Macedonia is an area where according to measurements [5], the
intensity of solar radiation is great for obtaining solar energy. Global solar radiation in
Macedonia is maximum in the southwestern mountain region (Ohrid and Struga). Its
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maximum annual value is around 1500 kWh/m2.

91 Skopje is located in the region with annual solar radiation of 1497.3 kWh/m2.
1 The amounts of daily solar radiation in some cities in Macedonia (according

to the same source) are:

(0]

O O O O O

Bitola - 4150 Wh/m2

Berovo - 4250 Wh/m2
Ohrid - 4350 Wh/m2
Prilep - 4200 Wh/m2
Skopje - 4000 Wh/m2
Lazaropole - 4050 Wh/m2
Mecey Kouann élmjo Burona
KWhim2 | KWh'm2 | KWhm2 | KWh'm2 KWh/'m2 KWh/m2
Ha ged | va mecey | Ha geH Ha mec ey Ha geH HA Mecey
Janyapu 0.64 199 0.57 17.67 0.66 20.46
Dempyapn 152 425 1.2 336 13 36.4
;' 226 702 m 62.93 22 68.2
Anpun 296 88.75 2.56 78.8 2.83 84.9
Maj 3.23 100.2 3.24 100.44 3.01 23.31
Jyun 3.55 106.5 .08 8z.4 3.58 107.4
Jynm 38 M7 4.03 124.82 3.02 121.52
Aarycr 4.55 141 4.87 150.97 4.62 143.22
Cente mepH 312 893.75 aAs7 1071 is 108
Oxro mapw 24 T72.45 218 66.96 2.45 75.95
_".-Fl 1.28 39.7 1.08 3z2.4 1.5 45
Aexemspn 0.67 20.7 0.61 18.91 o071
Togmuno 122 88s 926.36

Table 2. Monthly solar radiation in KWh/m2 by cities in Macedonia
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Table 3. Average annual global radiation for Skopje
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4. Solar charging of scooters

In order to be maximally suitable for its purpose, a public solar charger for
scooters as an electric office should satisfy several key criteria:

1. To be located on a suitable sunny location;

2. To have adequate capacity of the batteries for storing the produced
electricity from the application of sunlight;

3. To be configured in such a way that it can provide enough electricity to
charge the electric scooters during the entire period,;

4. To be safe from electric shock for users of the office;

5. To allow adequate parking of electric scooters that are charged from his
source.

A study [6] showed that the construction of charging stations for electric scooters
is relatively cheap and fast, maintenance is simple, and their payback period lasts
only a few months. Even more, the construction of a network of public chargers
appropriately distributed in certain regions will inevitably lead to reduced operating costs
for users, insignificant operating costs for maintenance and of course a reduced burden
on the consumption of electricity compared to when the same number of electric scooters
would be charged through connection to the national electrical grid.

5. Electric scooters in the Republic of Macedonia
During the development of this study, several topics were covered for analysis:
ACompanies - representatives of producers of electric scooters;
ATypes of scooters that are most often used in Macedonia;
ATypes of chargers for direct charging of the scooter:;
ALength of destinations where electric scooters are used;
AThe area with the largest concentration of users of electric scooters;
ADesign of JPET:
ASpace for JPET users;

AVideo surveillance for vandalism.
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Companies - representatives of producers of electric scooters

Companies - Model Battery
representatives characteristics
e-Mobility Kaabo Mantis 10 Dual | Depending on the
size and wetness of
: — Pro+ : the scooter, the
|\/|I' -elektricni trotineti X!aom! battery is charged
Elipso Xiaomi
HAMACI Hamachi in an average of 3
MOTORCYCLES to 6 hours, and a
Tehnomarket Hamachi, standard plug is
SEGWAY required. Battery
DENVER systems are from
TREVI 24 to 48 V, and the
capacity is from 5
MS ENERGY
ROCES 000 to 10 000 mAh
NEPTUN SEGWAY
Xiaomi
BIN-BIN BIN-BIN

Table 4. Electric scooter distributors in the Republic of Macedonia

These scooters can cover a distance of 45 km with a maximum speed of up to 30 km/h,
on the flat terrain with optimal loading.
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6. PUBLIC CHARGER FOR ELECTRICAL SCOOTERS

The presented public electric scooter charger (JPET) offers a complete
solution for parking and charging electric scooters. This reality represents a developed
idea for an innovative parking station that is both a functional charger and a place for
its users to rest.

6.1 INSTALLATION AT JPET IN OOU "ALEKSANDAR MAKEDONSKI"
MUNC. AERODROM, SKOPJE

OOU "Aleksandar Makedonski" from MUNC. Aerodrom in Skopje was put into
use in 2013. For more than a decade, the school has been successfully working on the
education, upbringing and development of the young generation, making an obvious
contribution to their further education and inclusion in all spheres of social life.

Fig 2. Map of the municipality AERODROM, Skopje
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Muncipality Aerodrom was chosen as the location for the implementation of
JPET for several reasons. Namely, this Skopje municipality represents a frequented
place with a predominantly young population and crowded streets with people and
vehicles. The problem with space, both in the whole city and in this muncipality, is
really big. According to the results obtained from the measuring stations set up in
the settlements of Lisil eand Aerodrom, the pollution shows a high level of the
presence of PM3 particles.

In cooperation with the Mayor of the Municipality "Aerodrom”, the Director of
OOU "Aleksandar Makedonski®, the American Embassy in the Republic of
Macedonia, the NGO "Centar za klimatski promeni" and the contractor of the
installation of JPET - the private company Daris engineering DOOEL from Skopje,
will build one such an office in the yard of this school. The goal of the collaborators
is to use the usefulness of the project as an idea to reduce the pollution of the
muncipality and to reduce the problem with the lack of parking spaces.

Replication of this approach in most municipalities in the city can contribute to the
implementation of the idea of low pollution and cheaper solutions for public transport.

7. Technical caracteristics of JPET
Basic components of JPET are:

{1 Off-grid system for electric power supply of JPET which includes:
0 Solar panels with total installed electrical power P = 1100Wp;
Solar inverter;
Solar controller;
Closed box for storing the electronic components of the office;
Battery bank for storage of produced electricity;
DC battery switch and charge balancer;
o Box for safe storage of the battery bank.
1 Parking spaces for simultaneous parking/charging of a maximum of four
tricycles;
1 Connectors for simultaneous charging of a maximum of 4 (four) electric
scooters,via a dedicated cable with a suitable connector (jack);
1 Connectors for simultaneous charging of a maximum of 4 (four) electronic
devices with a USB connector;
Charger construction with maximum height H=2m;
Performance of 2 (two) integrated benches for charger users;
Safety grounding of the metal components of the Charger;
Safety-informative plate for using the charger.

O O O 0O o

= =4 4 =4

WWW.ILT-SYMPOSIUM.ORG

zts G



8.
T

= =4 4 4 =

=

=

XIll. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

ADVANTAGES OF JPET

JPET is an energy-independent and ecological office for charging electric
tricycles and portable electronic offices;

JPET supports the ecological fight against emitted CO2 gases;

JPET reduce the domestic bill for consumed electricity;

JPET contributes to reducing opt-out of the public electricity network;
JPET provides a pleasant place to rest for his users.

JPET is a device that has an easy and fast installation (a device that has already
been made in the workshop is installed on the prepared ground or concrete
base);

JPET enables organization and ordering of the scooters;

JPET does not require any special installations or connections;

JPET is easy to use and can be used immediately after installation (the so-
called Plug-and-Play system);

JPET It takes up very little space for installation;

JPET is an assembly whose maintenance is easy and simple, without built-
in specific components prone to failure;

With proper domestic use and regular maintenance, the lifespan of JPET
components can reach up to 20 (twenty) years;

JPET is relatively cheap to implement and install;

JPET has no restrictions on applications such that, except as a project of
the municipal authorities, other public and private entities (public and
private institutions, companies, etc.) can install it for their own needs.
JPET is a modular upgradeable system that can be expanded with more
places for a larger number of users and can be used for electric charging
and other types of portable electronic devices

Fig.3 Public chargers for electric scooters from some world metropolises
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In Germany, similar public chargers for electric scooters have been installed
in recent years and there is a board on which recommendations for the safe use of
the charger are written.

Fig.4 Public chargers for electric tricycles installed in Germany

CONCLUSION

Although in certain social circles [18] there is doubt about micromobility and
while it is suggested that tricycles and e-bikes are a current trend, the increase
in their number on city streets around the world cannot be ignored. In support of this
claim, there are numerous studies that show that by 2024 there will be around 4.6
million triplets in the world. That is a jump of almost 600% compared to 2019, when
it is estimated that there were 774,000 scooters and e-bikes [17].

Electric scooters need a charging station because they work on batteries that need
to be recharged periodically. JPET is arranged to allow free charging of the electric
scooter without having to take it home or leave it on the street.

JPETs are generally placed in public places, such as bus stations, stations, parks,
parking lots, kindergartens, schools, faculties, factories, etc. to be available for
the all. The installation of JPET in OOU "Aleksandar Makedonski" in munc. Airport
in Skopje will make it possible to solve some of the problems related to reducing
domestic electricity bills, reducing the load on the public electric network, increasing
the driving range, reducing the load on public city transport, to avoid vandalism
on the tricycles, their safe charging and safe parking, to contribute to the reduction
of air pollution in that part of the city of Skopje, to reduce the pressure for a larger
number of parking spaces and a number of other real problems.

The presented JPET will encourage and contribute to the urban micro-mobile
revolution in the City of Skopje, but also in Macedonia in general. Any municipality,
small or large, that wants to encourage the development of micromobility, can easily
and cheaply install a sustainable infrastructure for charging electric tricycles in their
territory. Thanks to the flexibility of the JPET idea, they can be used and placed in
front of any building that wants to be in step with the new era, in front of shopping
centers, universities, institutions and even factories and other industrial facilities to
provide an option for smart parking instead of worrying about leaving the trotinetot.
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Micromobility is a new phenomenon that is quickly becoming popular in all cities, but
it is also accepted as a necessity in a large number of public and private entities. The
time has come when city architects, mayors and other political actors have to face
the new challenges related to electric scooters as active participants in the traffic and
create conditions for their inclusion in every place as a factor to facilitate the
transport of their fellow citizens and as active contributors to reduce the pressure on
public city transport, the need for an increased number of parking spaces, the
reduction of air pollution, the reduction of noise and many other phenomena of urban
life
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2.MODERNIZACIJA STRUKOVNOG
OBRAZOVANJA U REPUBLICI

HRVATSKOJ |
SEKTOR PROMET | LOGISTIKA

Saget ak:

Agencija za strukovno obrazovanje i obrazova
sustava strukovnog obrazovanja i osposobljavanja. Svrha projekta je razvoj strukovnog
obrazovanja koje je privlialno, i1 novativno i
odgojno-obr azovni h djelatnika za uvolLenje i prov
Kroz nove kurikulume wuvodi se i modul arna nastava. Mod
ulioni |l ko i izvanulionil ko ulenje i poul ava
zaokrugenu cjelinu, povelava se ulinkovitost
pristupom omogu | ava se pl aniranje [ organi ziranj e
primjenjivanje nastavnih metoda I strategi|j
aktivno ulenje, povezivanje potreba svijeta
[ i stradgiemgleko Tijekom izrade novih kurikul

temeljeno na radu.

KI'julne rijeldi:
- Standard zanimanja,

- Standard kvalifikacija

- Strukovni kurikulum
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MODERNIZACIJA STRUKOVNOG OBRAZOVANJA U REPUBLICI
HRVATSKOJ i SEKTOR PROMET | LOGISTIKA

1. Modernizacija strukovnog obrazovanja

Agencija za strukovno obrazovanje i obrazovanje odraslih je nositelj projekta
AModerni zacija swdbtravavahjyakovnosgposobl javan
studenoga 2017. do rujna 2023. godine. Cilj projekta je Modernizacija ponude strukovnog
obrazovanja te podizanje njegove kvalitete
mogulnosti za adj@ljnje obrazov

Svrha projekta je razvoj strukovnog obrazc
i novativno, relevantno, povezano s trgigtem
kompetencija za osobni i profesionalni razvoj te nastavak obrazovanjaicie | ogi vot no u
a ostvaruje se kroz razvoj inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma
temel jenih na potrebama tr gi gt a-obraaotné djelanika al a

za uvolenje i provedbu kurk &kwil imlauma zza Lethrou
se radi na uvolLenju modul arne nastave. Mo dul
il zvan ulionil ko wulenje i poul avanje u smisl
cjelinu, povelava se ul i (odgane-obraposnbga procgsa)nii z a c
smislenije ulenje. Ovim pristupom omogul it
usmjerene na ul enika, primjenjivanje nastav
samostal no, odgovorno i a k tebavsvijeta radh e ishodima p 0 v
ul enj a, povezivanje i nformal noga ul enj a [
obrazovanjem, problemsko, projektno i i strag

Naglasak je na vertikalnoj i horizontalnoj prohodnosti kroz strukovno obrazovanije i kroz
odgojno obrazovne cikluse. Odgojno-obrazovni ciklusi su odgojno-obrazovna razvojna

razdoblja ulenika koja |ine jednu cjelinu. (
odreluju se prema -abhjaedaovhkmmcodpeynma enki sh
treba postili. U st r uk ebrazavm cikiub raalikup weaavigno o o d g

razini kvalifikacije.

Kvalifikacije u strukovnom obrazovanju prema Hrvatskom kvalifikacijskom okviru (HKO):
1 Kvalifikacijarazine3i kval i fi kaci j ko slremde j Day\krod estk o g

u trajanju kralem od tri godi ne. Ukupno r
mi ni malno je 60 CSVET bodova na razini 3
1 Kvalifikacija razine 4.1. i kvalifikacij e stel gmoe k azlasvkr ¢
obrazovanja u trajanju od tri [ dugem o
optereienje za stjecanje kvalifikacije mi

naj manje 120 CSVET bodova na razini 4 ili

WWW.ILT-SYMPOSIUM.ORG 33




Xl frtovrotdrrl rddigaRydy zdzOtedsiisd dzO dzts
McsBEO>0" 5l

1 Kvalifikacija razine 4.2. i kvalifikaciije stel ene zavr
obrazovanja u trajanju od l|letiri ili wvige
kvalifikacije minimalno je 240 CSVET bodova, od kojih je najmanje 150 CSVET
bodovanarazini 4 il i Vvigoj razini i shoda ul enj a

1 Kvalifikacija razine 5. T kval i fi kaci je stelene zavrgetk
stjele manj e od 180 ECTS [ CSVET bod
usavrgavanja; programa za ma jednbvanogaradrog n a j
i skustva. Ukupno radno optereienje za st|
il 120 ECTS bodova, od kojih je najmanje 30 CSVET ili 60 ECTS bodova na razini 6
i li vigoj razini i shoda ul enj a.dnelvaljfiladije j e
na razini 4.1 ili vigdge.

Modernizaciji sustava strukovnog obrazovanja i osposobljavanja se pristupilo kroz
nekoliko koraka u kojima su radne skupine formirane od Agencija za strukovno obrazovanje

i obrazovanje odr asdokummente:zr ali vale slijedel

1 Standard zanimanja i k o | i se izraluje u suradnji S
Kkl julnih poslova na radnom mjestu i pripe
jednom ili vige radnih mjesta.

1 Standard kvalifikacija 7 i zr alLen na t eaneahipanja & sukladmbasr
Hrvatskim klasifikacijskim okvirom i koji se temelji na kurikularnom pristupu i ishodima
ul enj a.

1 Sektorskiistrukovni kurikulumii zr alen na temelju Standar
do racionalizacije broja kurikuluma, kojiomogu |l avaj u ul enici ma | a
na trgigte rada, bolju horizontalnu proh
obrazovanja sa naglaskom na ulenje temel]

T Smjernice za primjenu strukovni hi kikobisek ul u
prugila podrgka gkolama za provedbu novo

fleksibilnost i autonomiju gkol a
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Sektorski / podsektorski kurikulum

Slika 1.: Struktura Sektorskog kurikuluma i izvor: Agencija za strukovno obrazovanje i
obrazovanje odraslih - https://www.asoo.hr/projekti-i-suradnja/esf-projekti/modernizacija-
sustava-strukovnog-obrazovanja-i-osposobljavanja/

2. Standard zanimanja

Standard zanimanja je opis poslova koje po
sadr gi popi s kIl jul nih posl ova V] ekgotmpneet,ent e
samostal nosti [ odgovornost. koju wulenik t
navedenom zanimanju. Za izradu standarda zanimanja osnovane su radne skupine za
izradu standarda zanimanja iz redova nastavnika, poslodavaca i predstavnika poslodavaca
te radnika u zanimanju. Provedene su ankete poslodavaca o standardu zanimanja prema
novoj Metodologiji izrade standarda zanimanja. Prilikom izrade Standarda zanimanja bilo je

potrebno navesti dokaze utemeljenosti prijedloga standarda zaniman j a i opi sati
sektor sku i anal iti]l ku utemeljenost standard
trgigta rada.

Standard zanimanja sadrgi opis zanimanja il:
radnom mjestu i mrl inp &nd &jourlpiett epajig i potrebnit

U Republici Hrvatsko trenutno je u sklopu modernizacije strukovnog obrazovanja
izraleno 120 standarda zanimanja u svim ob

| ogi sti ka moderni zirani su il i zraleni novi
3,4. 1, 4.2 i 5 I to za zanimanja: Vozal mot or
vozila u prijevozu putnika, Skl adigtar u | og
sigurnost cestovnog promet a, Tehni |taligentnpr om
transportne sustave u cestovnom promet u, Vo
Strul ni voditel] autogkol e, Aut ot aksi vozal

Pomor s ki nautil ar, Nauti ] ar unut ar rnvpkeva, pl o
VI akopratitel]j, Tehnilar za pogtu i pogtansk
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standard zanimanja
standard kvalifikacija
sektorski kurikulum
strukovni kurikulum
kurikulum ustanove za strukovno obrazovanje

Slika 2.: Odnos standarda zanimanja, standarda kvalifikacija i kurikuluma u strukovnom
obrazovanju i1 izvor Metodologija izrade sektorskog kurikuluma, strukovnog kurikuluma i
kurikuluma ustanove za strukovno obrazovanje i Agencija za strukovno obrazovanje i
obrazovanje odraslih

3. Standard kvalifikacija

Standard kvalifikacije sadrgi Kkl julne isho
koji vodi do te kvalifikacije. St andar de kvalifikacije izraliv
Agenci j e, koje su oformile radne skupine iz
predstavnika poslodavaca. Prilikom izrade Standarda kvalifikacije bilo je potrebno navesti
opis standarda kval i fi kaci je, opravdanost wuvolLenja i L
A T nastavak obrazovanja 1/1il:. druge potr
kvalifikacije za koju se predlage standsrud,
HKO-a i | i novo i zraleni za odreleni standard
kvalifikacije.

Osnovi dio standarda kvalifikacije sadrgi
i dijelovima: naziv pri | eadlsokguap as ki usphao dias huel dean |
u, prijedlog obuj ma, popi sl10shetdadal ahpaj q)
pristupanj e stjecanju skupa ishoda wulenj a,
stjecanj e/ vrednovanj e sk upimjeriviednavahja skuph shogaa , [
ul enj a.

U sektoru promet i |l ogi sti ka i1 zraleni s u
motornog vozil a, SK Skl adigtar u | ogistici,
prometne | ogi st i ke,enti&Kkan3pertmensustageru cestavhomiprorneetuj g
SK I nstruktor vognje B kategorij e, SK Promet
SK Tehnil| ar za zralni promet, SK Pomor ski n.
Nautilar wunut arTrejhenigdlaavizdab e,0 g3 K i pogtansku

4. Strukovni kurikulum

Strukovni kKuri kulum dokument je kojim se
kvalifikacija. Strukovni Kkurikulum sadrgava
modul, preporukeokrugenj a za ul enj e, naline pralenje
naline vrednovanja ishoda ulenja. Strukovni
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kreditnih bodova obveznih skupova ishoda i do 30 % kreditnih bodova izbornih skupova

i shodaj aul®ech ukupnoga obujma kvalifikacije !
kombiniranje skupova ishoda wulenja u skladu
trgigta rada.

Kurikulum .

ustanove .’

20

l) ‘ Kurikulum .
‘ ’ ustanove ‘
Kurikulum

ustanove ' ‘ ‘

Slika 3.: Povezanost kurukulumskih dokumenata i izvor Metodologija izrade sektorskog
kurikuluma, strukovnog kurikuluma i kurikuluma ustanove za strukovno obrazovanje 1
Agencija za strukovno obrazovanje i obrazovanje odraslih

U sektoru promet i |l ogistika izralLeni su s
vozil a, Skliasdiigtiar Tuwehhodg ar cestovnog promet
Tehnilar za inteligentne transportne sustav
kategorije, Prometni k vlakova, Strojovola,
Pomor ski Tahuntiillamr ,za mari ne i j aht e, Naut i |
pogtu i pogtansku | ogistiku.

5. Sektorski kurikulum

Sektorski kurikulum predstavlja mapu sektora kroz koju se prikazuju kvalifikacije i

skupovi i shoda wul enja Kkoju. pSeikptaodrasjkui okdurreilkeun
svih kvalifikacija obrazovnoga sektor a, p o
kvalifikacija wunutar obrazovnog sektor a, n a
vertikalne prohodnosti u sklopu sektora, modele i pr epor uke za provoler
ul enja temeljenog na radu na razini sektor a,
utrogi ti za stjecanje pojedinih skupova 1 sh
CSVET bod obuhvalia od 15 60 mnutapotrebmitt za stigcanfer aj ¢
odgovarajulih ishoda ulenja.
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Slika 4.: Sastavnice sektorskog kurikuluma za razinu 4.2. za sektor Promet i logistika i
njihova melLusobna povezanost na iriavari-Sektorskp o d s
kurikulum za sektor Promet i logistika

6. Zakl jul ak

Obzirom na zastarjelost nastavnih pl anov
kuri kulumski h dokumenta u sustavu strukovnog
zapoleti sustavnu i opsegnu mpderni zaciju st

Agencija za strukovno obrazovanje i obrazoyv

opsegnu modernizaciju sustava strukovnoeog ob
projekt koji za cilj ima razvoja inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma
temel jenih na potrebama tr gi gt a -obrazdvaih radnikaj a | @

za uvolLenje i provedbu kurikuluma. Moderni za
procese ulenja koji SuU snagno pioobagljatiastvarnins p o
uvjetima na budulem radnom mjestu, a kako
povezanost sSvih di oni k a, odnosno ul eni ka,

obrazovanje i/ili u regionalnim centrima kompetentnosti i ustanovama za obrazovanje
odraslih, mentora kod poslodavca i drugih.

Takvim pristupom ostvarit e zahtjevi da ¢
kompetencija potrebnih na radnom mjestu dok
u realnim ili simuliranim situacijama radnih aktivnosti.

Za potrebe ostvarivanja wulenja temeljenog
strukovnog obrazovanja Agencija za strukovno obrazovanje i osposobljavanije je od 2019.
godine do danas napravila detaljne analize i ispitivanja tr i gt a, izradil a
zani manj a, preko 140 standarda kvalifikaci]j
strukovnih kurikuluma koje prate zahtjeve su

Ovakvim pristupom strukovno obrazovanje i osposobljavanje u Republici Hrvatskoj ima

mogul nost postat.i privlalno, i novativno, rel
gto bi budulim ulenicima u strukovnim gkolam
za osobni i profesionalni razvoj kao i nastavak obrazovanja i cjelogi vot no ul e
gospodarstvu nugno potreban kvalitetan i str
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2.MODERNIZATION OF
VOCATIONAL EDUCATION IN THE
REPUBLIC OF CROATIA -

TRANSPORT AND LOGISTICS
SECTOR

Summary:

The executing agency of the project "Modernization of the Vocational Education and
Tr ai ni ng is$g Ageneynigr Vocational and Adult Education. The aim of the project
is to develop an attractive, innovative and labor market-oriented vocational education and
to strengthen the competences of the educational staff in the introduction and
implementation of the curriculum.

The new curricula introduce modular teaching. The module combines workplace learning,
classroom and extracurricular learning and teaching into a meaningful, interconnected and
well-rounded unit, increasing the efficiency of the organization of the educational process
itself and more meaningful learning. This approach enables the planning and organization
of student-centered instruction, the use of teaching methods and strategies that promote
independent, responsible, and active learning, the linking of labor market needs to learning
outcomes, and problem-based, project-based and inquiry-based learning. In creating the
new curricula, emphasis was placed on work-based learning.

Keywords:

- Occupational standard,
- Qualification standard
- Vocational curriculum
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MODERNIZATION OF VOCATIONAL EDUCATION IN THE REPUBLIC OF
CROATIA - TRANSPORT AND LOGISTICS SECTOR

1. Modernization of vocational education

The Agency for Vocational Education and Adult Education is the executing agency of the
"Modernization of the Vocational Education and Training System" project, which will run from
November 2017 to September 2023. The aim of the project is to modernize the provision of
vocational education and increase its quality in order to improve the employability of
students as well as the possibility of continuing education.

The purpose of the project is to develop an attractive, innovative, relevant and labor
market-oriented vocational education that enables students to acquire competencies for
personal and professional development as well as for continuing education and lifelong
learning. This is achieved through the development of innovative and flexible sectoral and
vocational curricula based on the needs of the labor market, as well as through
strengthening the competencies of education staff for curriculum introduction and
implementation. To date, 120 new curricula have been developed for vocational schools,
and the introduction of modular teaching is underway. The module combines the forms of
workplace learning, in-school and out-of-school learning and teaching into a meaningful,
interconnected and well-rounded whole, which simultaneously increases the efficiency of
the organization of the educational process itself and more meaningful learning. This
approach allows for the planning and organization of student-centered instruction, the use
of teaching methods and strategies that promote independent, self-directed, and active
learning, the linking of labor market needs to learning outcomes, the linking of informal
learning and informal education with formal education, problem-based, project-based, and
research-based learning.

The focus is on vertical and horizontal mobility through vocational education and training
and through educational cycles. Educational cycles are the phases of students' educational
development that form a unit. They span one or more years of education, and are defined
in terms of common educational goals and learning outcomes that the student is expected
to achieve. In vocational education, educational cycles differ according to the level of
qualification.

Qualifications in vocational education according to the Croatian Qualifications Framework
(HKO):
1 Level 3 qualification i qualifications acquired at the end of less than three years of

secondary education. The total workload for acquiring the qualification is at least 60
CSVET points at level 3 or a higher level of learning outcomes.

1 Level 4.1 qualification - qualifications acquired through completion of secondary
education of three years or more but less than four years duration. The total workload
for obtaining the qualification is at least 180 CSVET points, of which at least 120
CSVET points are at Level 4 or a higher level of learning outcomes.

1 Level 4.2 qualification - qualifications obtained through completion of four or more

years of secondary education. The total workload for obtaining the qualification is at
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least 240 CSVET points, of which at least 150 CSVET points correspond to learning
outcomes at level 4 or higher.

1 Level 5 qualification T qualifications obtained through completion of a professional
study program with less than 180 ECTS or CSVET points, a professional technical
training program or a master's degree program with at least two years of assessed
work experience. The total workload for obtaining the qualification is at least 60
CSVET or 120 ECTS credits, of which at least 30 CSVET or 60 ECTS credits
correspond to learning outcomes at level 6 or higher. A prerequisite for participation
is possession of a previous qualification at level 4.1 or higher.

The modernization of the vocational education system was approached in several steps,

during which the working groups formed by the Agency for Vocational and Adult Education

developed the following documents:
1 Occupational Standard - which is developed in collaboration with employers and

contains a list of key occupations in the workplace and the associated competencies
required to work in one or more jobs.

1 Qualification standard 7 which is created based on the occupational standard in
accordance with the Croatian Classification Framework and is based on the curricular
approach and learning outcomes.

1 Sectoral and vocational curriculum - prepared on the basis of the qualification
standard in order to rationalize the number of curricula, and provide students with
easier access to the labor market, better horizontal mobility, professional
development, but also continuing education with focus on work-related learning.

9 Guidelines for the use of vocational curricula and manuals for teachers - to help
schools implement the new approach and model, focusing on flexibility and autonomy

of schools.

Sektorski / podsektorski kurikulum

N y.
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Figure 1: Structure of the Sectoral Curriculum - source: Agency for Vocational Education
and Adult Education - https://www.asoo.hr/projekti-i-suradnja/esf-projekti/modernizacija-
sustava-strukovnog-obrazovanja-i-osposobljavanja/

2. Occupational standard

The occupational standard is a description of the tasks that a person performs in a

particular occupation and contains a list of the most important tasks and competencies, the
required knowledge and skills, and the related independence and responsibility that a
trainee should have in order to work in the specified occupation. A working group of
teachers, representatives of employers and employees of the profession was formed to
create the occupational standards. In accordance with the new methodology for drafting
occupational standards, surveys of employers on occupational standards were conducted.
During the elaboration of the occupational standard it was necessary to prove the validity of
the proposed occupational standard, to describe the validity of the occupational standard on
the basis of selected indicators of the labor market, namely strategic validity, sectoral validity
and analytical validity.
The occupational standard contains a description of the occupation or a set of competences,
a list of the most important activities at the workplace and related individual competences
required for work at one or more workplaces, a list of competence groups with related
competences.

In the Republic of Croatia, 120 occupational standards were developed in all educational
sectors as part of the project Modernization of Vocational Education. In the transport and
logistics sector, new occupational standards were modernized or developed at qualification
levels 3, 4.1, 4.2 and 5 for the following occupations: Freight Transport Driver, Passenger
Transport Driver, Logistics Warehouse Worker, Road Transport Technician, Road Safety
Technician, Transport Logistics Technician, Intelligent Road Transport Systems Technician,
Tramway Driver, Driving Instructor, Vocational Driving School Manager, Car Taxi Driver,
Marina and Yacht Technician, Navigation Navigator, Inland Navigation Navigator, Train
Driver, Train Dispatcher, Postal and Postal Logistics Technician, Postman, Traffic
Supervisor.

standard zanimanja
standard kvalifikacija
sektorski kurikulum
strukovni kurikulum
kurikulum ustanove za strukovno obrazovanje

Figure 2.: Relation between occupational standards, qualification standards and curriculum
in vocational education - source Methodology for creating sectoral curriculum, vocational
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curriculum and curriculum of vocational education institution - Agency for Vocational and
Adult Education

3. Qualification standard

The qualification standard contains the key learning outcomes that any program leading
to a qualification must include. The qualification standards were developed by institutions
appointed by the Agency, which formed working groups from among teachers, college
professors, and employer representatives. In developing the qualification standard, it was
necessary to provide a description of the qualification standard, the rationale for its
introduction and the role of the qualification (needs of the labor market and/or continuing
education and/or other needs of the individual and society), the HKO proposal for the
qualification level for which the standard is proposed, a list of learning outcomes sets
(existing in the HKO register or newly created for a particular qualification standard),
conditions for access to the qualification.

The basic part of the qualification standard contains learning outcome sets with the

following data and parts: Name of the proposed learning outcome set, level of the learning
outcome set according to HKO, proposed scope, list of learning outcomes (usually 3 - 10
learning outcomes), access conditions for acquiring learning outcome set, material and
personnel requirements for acquiring/assessing a learning outcome set, procedure and
example for assessing a learning outcome set.
The following qualification standards have been developed for the transport and logistics
sector: QS Motor Vehicle Driver, QS Warehouse Worker in Logistics, QS Technician in Road
Transport, QS Technician in Transport Logistics, QS Technician in Intelligent Transport
Systems in Road Transport, QS Driving |
Engine Driver, QS Train Attendant, QS Technician in Air Transport, QS Technician in
Maritime Transport, QS Technician in Maritime Transport and Yachts, QS Technician in
Inland Waterway Transport, QS Technician in Postal and Postal Logistics.

4. Vocational curriculum

A vocational curriculum is a document that specifies the processes, methods and
conditions for acquiring qualifications. The vocational curriculum includes sets of learning
outcomes, units of instruction for each module, recommendations for the learning
environment, ways to monitor the acquisition of sets of learning outcomes, and methods for
assessing learning outcomes. The vocational curriculum prescribes the acquisition of at
least 70% of the credits of the mandatory sets of learning outcomes and up to 30% of the
credits of the optional sets of learning outcomes from the total volume of the qualification,
providing a flexible framework for combining sets of learning outcomes in accordance with
the needs of local communities and the local labor market.
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Figure 3.: Coherency of curriculum documents - source Methodology for creating
sectoral curriculum, vocational curriculum and curriculum of a vocational education
institution - Agency for Vocational and Adult Education

In the transportation and logistics sector, the following vocational curricula have been
developed: Motor vehicle driver, Warehouse worker in logistics, Technician in road
transport, Technician in transport logistics, Technician for intelligent transport systems in
road transport, Driving instructor category "B", Train dispatcher, Train driver, Train
attendant, Technician for air transport, Seafarer, Technician for marinas and yachts,
Navigator for internal navigation, Technician for mail and postal logistics.

5. Sectoral curriculum

The sectoral curriculum is a map of the sector showing the qualifications and learning
outcomes that belong to a particular sector. The sectoral curriculum contains a list of all
qualifications of the education sector, a list of learning outcomes from qualification
standards within the education sector, opportunities and conditions for horizontal and
vertical mobility within the sector, models and recommendations for the implementation of
all forms of in-service learning at the sector level, the average total time that the student
must spend to acquire certain learning outcomes, expressed in CSVET points. 1 CSVET
point comprises 15 to 25 hours of 60-minute duration required to acquire the corresponding
learning outcomes.
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Figure 4.: Components of the sectoral curriculum for level 4.2. for the Transport and
Logistics sector and their interconnection at the level of sub-sectors and branches of
transport - source - Sectoral curriculum for the Transport and Logistics sector

6. Conclusion

Considering the obsolescence of curricula and the inconsistency of curriculum
documents in the vocational education system, it was necessary to initiate a systematic and
comprehensive modernization of vocational education.

Since 2019, the Agency for Vocational and Adult Education has begun to implement a
comprehensive modernization of the vocational education system under the ESF project,
which aims to develop innovative and flexible sectoral and vocational curricula based on the
needs of the labor market, while strengthening the competencies of education personnel for
the introduction and implementation of the curriculum. Modernization of vocational
education focuses on learning processes that have a strong relation to the tasks that
trainees will perform under real conditions in the future workplace. To achieve these effects,
a strong connection of all stakeholders, i.e. trainees, teachers in vocational training
institutions and/or in regional competence centres, adult education institutions, and mentors
at the employer's site is necessary.

With such an approach, the requirements for planning vocational curricula based on
competencies needed in the workplace are met, while the learning and teaching process is
realized in real or simulated situations of work activities.

In order to achieve work-based learning, which is the purpose and goal of vocational
education, from 2019. to the present, the Agency for Vocational Education and Training has
conducted detailed market analysis and testing, created 120 occupational standards, more
than 140 qualification standards, and more than 120 modularly structured vocational
curricula that the requirements of the modern labor market.

With such an approach, vocational education in the Republic of Croatia has the chance
to become attractive, innovative, relevant, inclusive and connected to the labor market. This
would enable future students in vocational schools to acquire sufficient competences for
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personal and professional development as well as for further education and lifelong learning,
and employers would have the necessary high-quality and professional staff at their
disposal.
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Skola za cestovni promet

3.IZRADA STRUKOVNOG
KURIKULUMA

TEHNI LAR ZA | N
TRANSPORTNE SUSTAVE

Saget ak:

Tijekom protekli h gest godina, Agencija za s
kroz ESF realizirala proj ekt pod nazivom AMo
osposobljavanj ahf. Cil j projekta je moderni ze
kroz razvoj inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma temeljenih na

pot rebama trgigta rada. Kroz projekt moderni :
standarda kvalifikacija i strukovnih kurikuluma. Oni predstavljaju potpuno novi zaokret u
strukovnom obrazovanju koje Ile biti uimg er e
poslovima koje Ie ulenici obavljati u stvarn
U sektoru Promet i | ogi sti ka moderni ziran |
standarda kvalifikacija i 15 strukovnih kurikuluma. Kao jedan od primjera zajedn i | kog r a
obrazovnog i realnog sektora na kojem se | a

obrazovnog sektora razvijen je potpuno novi
inteligentne transportne sustave. On je suvremen i inovativan, usmjeren na Kkor i g
suvremeni h digitalnih i ralunalnih tehnol og
cestovnog prometa.

KI'julne rijeld:@
- Modernizacija strukovnog obrazovanja i osposobljavanja,

- Strukovni kurikulum,

- Tehni |irdetigertna transportne sustave
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IZRADA STRUKOVNOG KURIKULUMA
TEHNI LAR ZA I NTELI GENTNE TRANSPORT

1. Modernizacija strukovnog obrazovanja i osposobljavanja u

Republici Hrvatskoj

U Republici Hrvatskoj, u prosjeku svake gko
neki strukovni program/ kurikulum u jednoj od
ukupno 23 izvode programe iz cestovnog pr ome
upi suje |letverogodi gnje, negto manje od trel
ul eni ka upisuje dvogodignje il ] ednikegsodi ¢
tegkol ama. (lzvor: MzZO, 2022.). Strukovno o
strukovno obrazovanje i di jel om kod posl oda
prisutno | e u tri obl i ka: Kombi niraniimapr o
osposobljavanja kod poslodavca, integrirano u programu strukovnog obrazovanja i
osposobljavanja.

U sustavu strukovnog obrazovanja velik broj nastavnih planova i programa (NPP)
razvijeni su prije vige od 20 g éGisama ,30-ad MO

strukovni h kuri kuluma u zadnjih 6 godina. P
postoje velika preklapanja melLu njima jer s
obuhvata ili su zahvatili samo dio strukovnog obrazovanja. Osim zastarjelosti nastavnih

pl anova i programa, isti se ne temelje na is
ne omogulavaju fleksibilnost u provedbi, a
programa identificiran | e nogdaoradu kot poslodavaty. el a

Ovakvo stanje rezultiralo je odrelenim nega
razdobl ju od 2010. do 2018. po podatci ma H

mogule wuoliti da se najvelisbbaj pegspeéefrnoal
odnosi na osobe sa zavrgenim srednjogkolskim
godi ne. Kako ©bi se zaustavio ovakav trend t
strukovnog obrazovanja nugnpopel pgaoj erispuoup
strukovnog obrazovanja koje Ie odgovoriti n .
nepodudarnost i ponude I potragnje za vjegtin

Tijekom proteklih gest godi na, oromh2023% godineo d s
Agencija za strukovno obrazovanje i obrazovanje odraslih je kroz ESF realizirala projekt pod
nazivom AModernizacija strukovnog obrazovanj

razvoj strukovnog obrazovanja i osposobljavanja kojeje pr i vl al no, i novat
povezano s trgigtem rada te koje (e omogulit
[ profesional ni razvo,j] te nastavak obrazova

odgojno-obr azovni h dj e ljea provediuarovin kurikulun@a.l e n
Ovim projektom pristupilo se modernizaciji strukovnog obrazovanja u RH i razvoju novih
strukovni h kuri kuluma s jakom poveznicom s
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standarde zanimanja i standarde kvalifikacija sukladno HKO-u a Kk oj | e se
kuri kul arnom pristupu [ i shodi ma ul enj a.

obrazovanja i osposobljavanjain moderni zirano
zanimanja isto toliko standarda kvalifikacija i strukovnih kurikuluma kojima je napravljen

potpuno novi zaokret u strukovnom obrazovanj
snagno povezanih s poslovima koje e ulenici
radnom mjestu. Sektorskim kurikulumom kojijeraz vi I a ASOO, dogl o | e
broja kuri kul uma, a ulenicima je omoguleno

horizontalna prohodnost, profesionalni razvoj ali i nastavak obrazovanja. Naglasak je

stavljen na ul enj e ttiraobgrmina)sukladrm Naciandlmom kurikulanz | i |
za strukovno obrazovanje. Kroz projekt e s
provedbu novog pristupa i modela, uz nagl asa
i razvoj prirukhiakaiih pomdisnialvana Ci I-gbmzowo s k u
osoblje, odnosno nastavnici strukovnih predmeta te ravnatelji ustanova za strukovno

obrazovanje. Kroz kontinuirane medijske kam
obrazovanja w drowsdtowwn,vcmeara i u giroj javnost

2. Modernizacija strukovnog obrazovanja u sektoru Promet i logistika

Na razvoju potpuno novih strukovnih kurikul
su mnogobrojne radne skupine kojima je cilj bila modernizacija strukovnog obrazovanja, a

bil e s u sastavljene od rel evantnih strul nj
ravnatelja ustanova, poslodavaca i predstavnika poslodavaca, radnika u zanimanju te
strulnjaka iz real nog s ekt oowikurikilam moderniziramis t a |
su i sektoru Promet [ | ogisti ka u kojem do
Kuri kuluma, a izralena su potpuno nova tri K
rada kao i na potrebe gospodarstva za radnom snagom koja je u stanju prati nove
suvremene trendove u proizvodnji wusluge pri|j
radnim skupinama razvili su i izradili potpuno nove strukovne kurikulume kojima je osnovni

ci | j podr gka i unaprjelenje gospodarstyva.
Kao primjer zajednil|l kog rada obrazovnog i
trgigta rada i mogul nosti obrazovnog sektora
strukovni kurikulum pod nazivom Te hucestommom z a
prometu. To je suvremen i i novativan kuri kul
i ralunalnih tehnologija u cilju optimizaci]j
S obzirom da inteligentni transportni sustavi predstavljaju cj el okupnu, upr
informacijskoi k omuni kaci j sku nadgradnja klasilnog s
postige znatno poboljganje performansi odvi
roba, poboljganja sigurinogagtiut e@erpumeniuk a,udm
okoliga i sl . razumljivo je zagto je izralLen
Nakon i zralenog standarda zani manja u kojen
u odrelenom zani manj u i sadragi ppopiedaaklzjinalni
koje ulenik treba i mati kako bi bil o sposob
standard kvalifikacija sa svim kljulnim isho
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koj i vodi do te kvalomi kecobmegubZamrghazéahkza
strukovne gkole je izrada i prihvalanje strt
nal i ni [ uvjeti stjecanja kvalifikacija, a s
svaki modul , prae poa uklemjke,ugealjine pralenja
ul enj a i naline vrednovanja ishoda ulenja.

3.Strukovni kuri kulum Tehnilar za int

cestovnom prometu

Strukovni kuri kulum Tehni | ar za ivhmompronetge nt |
pripada sektoru Promet i logistika i predstavlja 4.2 razinu kvalifikacije prema HKO. Uvijeti za
upis ovog strukovnog kurikuluma su: stel ence
obrazovanja i l i jelnil ka pot vralsivenojsmbsoengst.o g ¢
Za zavrgetka ovog programa strukovnog obr a.
potrebno je steli 135 CSVET bodova (od kojih
Vi goj razini Sl U) i 105 HROO bodavmeaagodi k&) i
SI'U) te izralen I obranjen zavrgni rad. Uv j
Drgavnim pedagogki m standardom srednjogkol sk
novine, broj 63/2008 i 90/2010) i Pravinikomonal i nu or gani ziranja i
strukovnim gkolama (Narodne novine, broj 140
U drugi , odnosno trefl.i [ l et vriti razred pol
skupova ishoda ulenja/ modul a dw.prOboanm,nidrzugvor

polazni k pristupa nakon gto je pozitivno oci
| etvrtom razredu.

Obrazovanje za stjecanje kvalifikacije Teh
cestovnom pr omet u/liJeetrienransparinksastaveals castavhoen prometu
usmjereno je na:

- ostvarenje i shoda ul enj a neophodni h zZa

kvalifikacija za rad
- razvoj kognitivni h, prakti | nih i socij a
odgovornostizapost upanj a u odrelenim situacijama

- razvoj organizacijskih i komunikacijskih sposobnosti polaznika.

Ul enje se temel]ji na problemskim situaci]j
provolLenju projektnih zadataka te st jcesckajinj u
s e i zvodi u specijaliziranim ul i oni cama
specijaliziranim poduzelima odnosno u rob
pol azni ka se potile asertivnost i razvu j an
zajedni|l kom radu, al i i razvijanje samost al

pol azni ka se olekuje aktivno sudjelovanje u
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viednovanja i samovrednovanja post i gavimdblikh i s
nastave.

Od nastavnika se olekuje da bude kreator pr
ostvarivanje ishoda ul enj a, da koristi nove

proces ulenja u skladu sa sJdnako tako, mastavoik treleab a ma
prepoznat. potrebe i mogulinosti pol azni ka te

kako bi na ulinkovit nal in ostvarili i shod
kompetencije izabrane kvalifikacije primjerenosvo j i m moguli nosti ma i da
Opl eobrazovni nastavni predmet.i tijekom
Tehnil ar zZa i nteligentne transportne sust a
inteligentne transportne sustave u cestovnom prometu na razini su 4 . te je omo
prohodnost u drugu kvalifikaciju iste ili
specifilnih za pojedinu kvalifikaciju.
Nakon stelene kvalifikacije Tehnil|lar/ Tehnil

cestovnom prometumogul j e nastavak ¢gkolovanja na vige
vjegtine stelene strukovnim kurikulumom dobt
razini6 HKO-a u podrul ju tehnil kih znanosti, a p
studijski program Inteligentni transportni sustavi i logistika.

U okviru ovog strukovnog kuri kuluma predvi

provodi kroz dva oblika:
- integrirano u strukovni kurikulum kroz rad na situacijskoj i problemskoj nastavi u

gkol ski m asmpiemiylail ormriiacama i prakti kumi ma z
- ulenje na radnome mjestu (specijaliziran
terminali) za vrijeme praktilne nastave |

uvode u posao te sudjeluju u radnom procesu u kontroliranim uvjetima uz mentora.

Rad na radnome mjestu dio je programa strukovnog obrazovanja i osposobljavanja koji vodi
do formalne kvalifikacije.
2. razred TITS

<---- Prvo polugodite | Drugo polugodiste ---->
1. razred Rujan Listopad Studeni Prosinac Sijegan] Veljaéa Ofujak Travanj Sviban] Lipanj

Ukupno strukovni Organizacija poduzeéa u cestovnom prometu
35 Organizacija poduzeda za prijevoz putnika u cestovnom prometu Organizacija poduzeda za prijevoz tereta u cestovnom prometu

5 [ 5
Strukovni obvezni Informaticka sigurnost
31 Sigurnost u virtualnom okruZenju Informacijski sustavi u prometu
4 4
Strukovni izborni Poslovno komuniciranje u prometu Prometno - geoinformacijski sustavi
4 Poslovno komuniciranje u prometu Prometno - geoinformacijski sustavi
4 4

Primijenjeno programiranje
Primijenjenc programiranje
2

Psihologija rada
Psihologija rada
1
Osnove mehanike materijalne totke
1
Kinematika | Dinamika ‘ Energija | Gravitacija
1 | 1 \ 1 | 1

CSVET 35 4 4 3 3 3,5 4 3,5 35 3

Slika 1.: Primjer razrade vremenskog pl ana
inteligentne transportne sustave)
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Postupci vrednovanj a usmjereni su na pr
i shodi ma ul enj a. |l sto se provodi u kombinaci
- hibridnog viednovanj a kKr oz pi sane provj
institucija osiguravad o st upnost sadr gaj no i met odol og
iz odrelLenih cjelina, a nastavnici Kkorist
dobivanja povratnih informacija o rezulta
- unutarnjeg vrednovanja koje se prov o d i Uu ustanovi [ u radn

cjelokupnog strukovnog obrazovanja, a provode ga nastavnici i mentori te polaznici
kroz samovrednovanje sSVOj rada. Nagl asak

ulenja temeljenog na radu.

U procesw [krvailldnjet e i uspjegnost. strukovnc¢

aktivnosti:

- istragivanje [ anoni mno anketiranje pol .
resursima za ulenje, strategijama podr gk
procesa mudwlhgwanj a, radnom optereienju po

znanja te komunikaciji s nastavnicima
- istragivanje i anketiranje nastavnika o i

- analiza uspjeha, transparentnosti i objektivnosti provjera znanja i ostvarenosti ishoda

ul enj a
- analiza materijalnih i kadrovskih wuvjeta
poul avanj a.
Nastavnici putem ankete procjenjuju svoj odn
okol ini i polaznici ma ( semensabitoadodn@seng: a) . Podr
- uvjete odrgavanja nastave te stanje posto
[ odgovarajulom literaturom
- uspjegnost ostvarenja ishoda ul enja
- utjecaj met oda i obli ka rada na razine o0s
- redovitostpohalanj a nastave te aktivnost. [ angeé

[ poul avanj a.

Usporedbom rezultata anketa melLu polaznici
uspjegnost. il zvedbe strukovnog kuri kul uma,
procene kvalitete svoga rada. Kriteriji za VI ec
su strukovnim kurikulumom, a vrednovanje provode nastavnik u ustanovi i mentor kod
poslodavca koji o tome vode propisane evidencije te polaznici kroz postupke vrednovanja
za ulenje i kao ul enje. Podat ci o pralenju
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postignula ishoda ulenja s pomoilu procjena
komunikacije i suradnje.

4. Zakl jul ak

Brzi razvoj znanosti, tehnike itehnologiile uvj et uj e potrebu za novi
i kompetencijama. Tako se u sektoru Promet i logistika, razvojem inteligentnih transportnih

sustava, ukazala potreba za djelatnicima ko
gt o j e rzerzaudlotm rkaulroi kiul uma za zani manje | ijim
[ i shodi ulenja potrebni suvremenom trgigtu
Kroz projekt Agencije za strukovno obrazovanje i obrazovanje odraslih namijenjenom
modernizaciji sustava strukovnog obrazovanja i ospos o bl j avanj a i zralen
potrebni za uvolenje novog programa u obr azc
novi Standard zanimanja, Standard kvalifikacije i Strukovni kurikulum za stjecanje
kvalifikacije Tehnil| ar sztaavientue Iciegset notvhneo m rpa nosn
za inteligentne transportne sustave u cestovnom prometu. Strukovni kurikulum za stjecanje
kvalifikacije Tehnilar za inteligentne trans

za inteligentne transportne sustave u cestovnom prometu planiran je na temelju
kompetencija potrebnih na radnom mjestu dok
u realnim ili simuliranim situacijama radnih aktivnosti.

Nakon zavrgetka navedene kvalii frn&lawcnaleo uil e
aplikacije u optimiziranju, organiziranju i nadzoru cestovnog prometa, izraditi baze podataka

za potrebe optimiziranja, organiziranja i na
zakonske regul ati ve u u n ugdrijavozu j i ekoristiti cestowll u n a
dokumentaciju u organiziranju rada poduzel a
real ne kartografske prikaze cestovne mrege z
i prikaz prostornih podataka cestovnih prometni ca kao i za pralenje
primijenit.i metode zagtite podataka na osobr
sustava i mregni h wurelaja, izvrgiti anal i z
provesti aneksplaataci f shkhnh| karakteristika ceste
z a potrebe odrgavanja cestovne infrastrukt
omogul ava automati zirana mobil nost , pri mi|j e
marketing u cilnjounskevelldmjkovékost i poduzel a
izraditi simulacije cestovnog prometa i simulirati upravljanje cestovnim prometom, provesti

analizu stanja sigurnost:. cestovnog promet a
cestovnogprometauvag avaj ul i -pebmektkhe zakonitosti cest
bespilotne letjelice za nadzor cestovnog prometa, koristiti metode za primjenu umjetne

inteligencije u klasificiranju prometnih pod
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3.CREATION OF VOCATIONAL
CURRICULUM

TECHNICIAN FOR INTELLIGENT
TRANSPORT SYSTEMS

Summary:

Over the past six years, the Agency for Vocational and Adult Education, through the
ESF, has implemented a project entitled "Modernization of Vocational Education.” The goal
of the project is to modernize vocational education by developing innovative and flexible
sectoral and vocational curricula based on the needs of the labor market. The project
modernized 120 occupational standards as well as qualification standards and vocational
curricula. They represent a completely new turn in vocational education, focusing on
learning processes closely related to the tasks that students will perform in real conditions
in the future workplace.

In the field of transportation and logistics, 21 occupational standards, 14 qualification
standards and 15 vocational curricula were modernized or newly created. As one of the
examples of the joint work of the education and real sectors, which clearly shows the needs
of the labor market and the possibilities of the education sector, a completely new vocational
curriculum called Intelligent Transportation Systems Technician was developed. It is modern
and innovative, focuses on the use of modern digital and computer technologies, and aims
to optimize and improve road transport.

Keywords:

- Modernization of vocational education and training,
- Vocational curriculum,

- Intelligent transport systems
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CREATION OF VOCATIONAL CURRICULUM
TECHNICIAN FOR INTELLIGENT TRANSPORT SYSTEMS

1. Modernization of vocational education and training in the Republic of
Croatia

In the Republic of Croatia, on average, about 70% of regular students enroll each school
year in one of 318 vocational schools, of which a total of 23, offer vocational training in the
field of road transport. The majority of students enroll in four-year programs, slightly less
than one-third enroll in three-year programs, and less than 1% of students enroll in two-year
or one-year educational programs for students with disabilities. (Source: MZO, 2022).
Vocational education in the Republic of Croatia takes place in vocational training institutions
and sometimes with employers. Work-based learning (WTL) exists in three forms: combined
programs or apprenticeship, in school with training phases at the employer, integrated into
the vocational education program .

In the vocational education system, a large number of curricula and programs (NPP)
were developed more than 20 years ago, JMO programs in the early 2000s, and only about
30 vocational curricula in the last 6 years. The existing programs were not developed
systematically, and there is much overlap between them because the previous reform
measures were limited in scope or covered only a part of vocational education. Apart from
being outdated, the curricula and programs are not based on learning outcomes and do not
reflect the needs of the labor market, do not allow flexibility in implementation, and one of
the main shortcomings of the vocational programs has been found to be an insufficient
amount of work-related learning. This situation has led to certain negative trends in the labor
market, and in the period from 2010 to 2018, according to the data of the Croatian
Employment Service (HZZ), it can be stated that the largest number of registered
unemployed, 57.5% on average, is accounted for by people who have completed 1-4 years
of vocational education. In order to stop this trend of difficult employment of students after
completing vocational education, it was necessary to invest in the improvement and
adaptation of the vocational education system in order to meet the needs of the labor market
and thus avoid a mismatch between the supply and demand for skills in the labor market.

Over the past six years, i.e. from November 2017 to September 2023, the Agency for
Vocational Training and Adult Education, through the ESF, has implemented a project called
"Modernization of Vocational Training", whose main objective is to develop vocational
training that is attractive, innovative, relevant and connected to the labor market, enabling
participants to acquire competencies for personal and professional development and to
continue their education. The specific objective is to strengthen the competencies of
educational personnel for the introduction and implementation of new curricula.

This project initiated the modernization of vocational education in the Republic of Croatia
and the development of new vocational curricula with a strong reference to the needs of the
labor market through the creation of occupational standards and qualification standards in
accordance with the HKO, which will be based on the curricular approach and learning
outcomes. Through the "Modernization of Vocational Education" project, 120 occupational
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standards have been modernized or completely redeveloped, as well as qualification
standards and vocational curricula, which initiated a completely new turn in vocational
education. The focus is on learning processes that are closely linked to the tasks that
students will perform under real conditions in the future workplace. The sectoral curriculum
developed by ASOO led to a rationalization of the number of curricula and provided students
with easier entry into the labor market, better horizontal mobility, professional development,
and opportunities for continuing education. The focus is on basic workplace learning in a
variety of scopes, in line with the national vocational education curriculum. The project will
provide significant support to schools in implementing the new approach and model, with an
emphasis on school flexibility and autonomy, including the development of manuals and
teaching materials. The target audience is educational staff, i.e. teachers of vocational
subjects and principals of vocational education institutions. Continuous media campaigns
increase the visibility of vocational education in society, among employers and the general
public.

2. Modernization of vocational training in the transport and logistics
sector

Numerous working groups aimed at modernizing vocational education worked on
developing entirely new vocational curricula as well as improving existing curricula and were
composed of relevant experts from ministries, the education sector, directors of institutions,
employers and representatives of employers, employees in the profession, and experts from
the real sector. As in other sectors, vocational curricula were modernized in the transport
and logistics sector. Here, eleven existing curricula have been modernized and three
completely new curricula have been created so far. Taking into account the increasingly
demanding labor market and the economy's need for workers capable of following new
modern trends in the production of transport services in the transport and logistics sector,
the experts in the working groups have developed and created completely new vocational
curricula, the main goal of which is to support and improve the economy.

As an example of the joint work of the educational and real sectors, in which, among
other things, the needs of the labor market and the possibilities of the educational sector
become visible, a very interesting new vocational curriculum called Technician of Intelligent
Transportation Systems in Road Transport has been developed. It is a modern and
innovative curriculum that focuses on the use of modern digital and computer technologies
to optimize and improve road transport.

Given the fact that intelligent transport systems represent the entire, administrative and
information-communication superstructure of the classical traffic and transport system,
resulting in a significant improvement in traffic performance, more efficient transportation of
people and goods, improvement of traffic safety, comfort and protection of passengers,
reduced environmental impact, etc. It is understandable why such a professional curriculum
was created.

After the occupational standard was created, describing the tasks that a person performs in
a given occupation and containing a list of key competencies, i.e. the required knowledge
and skills that a trainee should have in order to work in the specified occupation, a
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qualification standard was created with all the key learning outcomes that any program
leading to this qualification must contain. The final stage that enables the implementation of
this curriculum in vocational schools is the creation and adoption of the vocational
curriculum, which specifies the processes, methods and conditions for the acquisition of
qualifications and contains sets of learning outcomes, teaching units for each module,
recommendations for the learning environment, ways to monitor the acquisition of sets of
learning outcomes and methods for assessing learning outcomes.

3. Occupational curriculum technician for intelligent transport systems in
road transport

The vocational curriculum Technician for Intelligent Transport Systems in Road
Traffic belongs to the Transport and Logistics sector and corresponds to qualification level
4.2 according to HKO. The requirements for enrolling in this vocational curriculum are: the
acquired level 1, i.e. the completion of basic education and a medical certificate issued by
the competent school doctor. In order to complete this vocational curriculum, i.e. obtain a
qualification, 135 CSVET points (of which at least 120 CSVET points at level 4 or higher
SIU) and 105 HROO points (of which at least 30 points at level 4 or higher SIU) must be
acquired and the final examination passed. The conditions under which the competences
are acquired are specified in the State Pedagogical Standard of the Secondary School
System (Official Gazette, No. 63/2008 and 90/2010) and in the Regulations for the
Organization and Implementation of Teaching in Vocational Schools (Official Gazette, No.
140/2009 and 130 /2020).

The student moves to the second or third and fourth grade after all learning
outcomes/modules of the first, second and third grade have been positively evaluated. The
student enters the final examination after all learning outcomes/modules of the fourth grade
have been positively evaluated.

The training to obtain the qualification of Intelligent Transportation Systems Technician in

Road Transport focuses on:

- achieving the learning outcomes required to acquire competencies or qualifications for the
job
- developing cognitive, practical and social skills and strengthening independence and
responsibility for actions in specific situations
- development of organizational and communication skills of the participants.

Learning is based on problem situations and tasks from real life, on the implementation of
project tasks and the acquisition of skills in the real work process, which is carried out in
specialized classrooms of the institution, simulation workshops, specialized companies, i.e.
warehouses/warehouses. Students are encouraged to be assertive and develop
cooperative relationships with other students in joint work, but also to develop independence
and responsibility for decisions. Students are expected to actively participate in the learning
and teaching process, as well as in the process of assessment and self-evaluation of
learning outcomes achieved and regular participation in all forms of instruction.
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The teacher is expected to be the creator of the learning process and to take
responsibility for the realization of the learning outcomes, to use new technologies to
competently guide the learning process in accordance with the actual needs of the labor
market. Likewise, the teacher should recognize the needs and opportunities of the
participants and adapt the content, methods and forms of work to achieve the learning
outcomes in an effective way so that the participants acquire the competencies of the
chosen qualification according to their abilities and talents.

The general education subjects during the training for Intelligent Road Transport Systems
Technician are at level 4, and it is possible to move to another qualification of the same or
lower level by completing certain content specific to each qualification.

After obtaining the qualification of Technician of Intelligent Transport Systems in Road
Traffic, it is possible to continue the training at a higher educational level. The knowledge
and skills acquired within the professional curriculum are a good basis for further education
at level 6 of the HKO in the field of technical sciences, especially for the degree program in
Transport and the degree program in Intelligent Transport Systems and Logistics.
Work-based learning is provided as part of this professional curriculum and is delivered in
two forms:

- integrated into the vocational curriculum through work on situational and problem-
based lessons in school-based specialized classrooms and simulation internships

- on-the-job learning (specialized companies, e.g. passenger and cargo terminals)
during practical classes at the employer's premises, where participants are gradually
introduced to the profession and participate in the work process under controlled conditions
with a mentor.

Work on the job is part of the vocational training program leading to a formal
qualification.

2. razred TITS
<--—- Prvo polugodiste | Drugo polugodiste ---->
1. razred Rujan Listopad Studeni Prosinac Sijetan] Veljaéa Ofujak Travanj Sviban] Lipan]

U kupno strukovni Organizacija poduzeéa u cestovnom prometu

35 Organizacija poduzeca za prijevoz putnika u cestovnom prometu | Organizacija poduzeca za prijevoz tereta u cestovnom prometu

5 | 5
Strukovni obvezni Informaticka sigurnost
31 Sigurnost u virtualnom okruZenju Informacijski sustavi u prometu
4 a4
Strukovni izborni Poslovno komuniciranje u prometu Prometno - geoinformacijski sustavi
4 Poslovno komuniciranje u prometu Prometno - geoinformacijski sustavi
4 4

Primijenjeno programiranje
Primijenjeno programiranje
S5

Psihologija rada
Psihologija rada
4
Osnove mehanike materijalne totke
a
Kinematika | Dinamika ‘ Energija | Gravitacija
1 [ 1 \ 1 1

CSVET 35 4 4 3 3 3,5 4 3,5 35 3
Figure 1.: Example of working out a time plan (source: Vocational curriculum Technician for
intelligent transport systems)

Assessment procedures aim to monitor and review performance according to
learning outcomes. These are carried out in combination:
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- hybrid assessment through written tests of student knowledge and skills, where the
institution ensures the availability of content- and method-checked assignments and exams
from specific units, and faculty use individual sets of assignments or entire exams to provide
feedback on student learning outcomes

- internal assessment, which takes place at the institution and in the work environment
throughout vocational training and is conducted by teachers and mentors as well as students
through self-evaluation of all work. The focus is on verifying the achievement of work-related
learning outcomes.

As part of monitoring the quality and success of the vocational curriculum, the following
activities are conducted:

- research and anonymous survey of participants on instruction, literature, and learning

resources, support strategies for participants, implementation and improvement of
learning and teaching processes, participant workload (CSVET), knowledge review,
and communication with teachers

- study and survey of teachers on the same questions as in the previous point

- analysis of the success, transparency and objectivity of knowledge assessment and
achievement of learning outcomes

- analysis of the material and personnel conditions necessary for the implementation
of the learning and teaching process.

By means of a survey, teachers evaluate their attitude to the learning and teaching
process, to the working environment and to the students (self-evaluation). The areas of
evaluation relate specifically to:

- the conditions for conducting instruction and the condition of existing equipment, as
well as the need for new equipment and appropriate literature

- the successful achievement of learning outcomes

- the influence of methods and forms of work on the degree of achievement of learning
outcomes
- the regularity of attendance in class and the activities and engagement of students in the
learning and teaching process.

4. Conclusion

The rapid development of science, engineering and technology requires new knowledge,
skills and competencies. For example, in the transportation and logistics industry, the
development of intelligent transportation systems created a need for employees who can
manage and maintain said systems, which led to the creation of a curriculum for the
profession, after which the skills and learning outcomes required for the modern labor
market are acquired.

Within the project of the Agency for Vocational Training and Adult Education aimed at
modernization of the vocational education system, the necessary documents for introduction
of a new program into the education system of the Republic of Croatia were prepared. A
new professional standard, a qualification standard and a professional curriculum for
acquiring the qualification of technician for intelligent transport systems in road transport
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were developed. The professional curriculum for acquiring the qualification Technician for
Intelligent Transport Systems in Road Traffic is planned on the basis of competences
required in the workplace, while the learning and teaching process is realized in real or
simulated situations of work activity.

Upon completion of the qualification, participants will be able to: use a computer and
computer applications in the optimization, organization and monitoring of road transport,
create databases for the needs of optimization, organization and monitoring of a transport
company, apply the determinants of legal regulations in internal and international transport
and use road documentation in the organization of the company's work in road transport,
use digital and real cartographic representations of the road network to collect, store, search,
analyze and display spatial data of road traffic, as well as for vehicle tracking and navigation,
apply methods of data protection on personal computers and strengthen the security of the
operating system and network devices, conduct an analysis of the performance indicators
of the transport enterprise, conduct an analysis of the technical-operational characteristics
of the road and other road structures for the needs of road infrastructure maintenance, use
devices and equipment that enable automated mobility, apply the rules of marketing and
technological marketing to increase the economic efficiency of enterprises in road transport,
create road traffic simulations and simulate road traffic management, conduct an analysis
of the state of road safety and provide solutions for improving the development of road traffic
in compliance with the traffic engineering laws of road traffic, use unmanned aerial vehicles
to monitor road traffic, apply methods for the application of artificial intelligence in the
classification of traffic data and the prediction of traffic demand.
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4. MOBI LNOST V PO

OKOLJU

POVZETEK

Na eni strani givimo v obdobju, ko se drughb:
k1 i ma vedno bol j nakl onjena mladim in njihct
potni gkega prometa mladi m, | eljusgpizaposfawjeniszaradi e j ¢
slabge |l ogistike na vseh podroljih. Zl asti

V primeru starejgega prebivalstva zapostavl ]
v urbanem okol ju bol jhtuesvpaeny n®t aprreijlgaeggaa) ap oe
podegel ju. Na podegelju so slabgi pogoji pre

na manj go mognost drugabnih aktivnosti

Kl julne :bededga sti ka, javni potnigki promet,
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1 KAJ JE LOGISTIKA?

Skozi zgodovino S0 s e l ogi stil ni Si st emi ¢
dopol njevale in spreminjale. Nuj ni so bili |
razlil no.

Zgodovina |l ogistike poedrwdzana Kma srearz | prl enbai r
ugotovi |l a, da je v literatur.i zastopana tudi

koraku. Z razvojem gospodarstva so se pristopi dopolnjevali in razvijali. V nadaljnjih
desetl|l etji h sonasemnpeonjjaav iol ar ergaezvlainlj u posamezni

Zagovarjam zgodovinsko dejstvo, da je potreb
teorije.

Predstavila bom definicije uglednih strokovnjakov:
Pogpravi, da je |l ogistikia po¢gmggeganjevprasi

Kirsch: Logistika v sistemskem smislu zajema oblikovanje, krmiljenje, uravnavanje in
izvedbo celotnega toka energije, informacij, oseb in posebno snovi

J ¢ n e ma opredeljuje logistiko kot znanstveno disciplino o planiranju, upravljanju in
kontroli materialnega, osebnega, energijskega in informacijskega toka v sistemih.

Jakomin, Zelenika in Medeot opredeljujejo logistiko kot skupek med seboj povezanih
aktivnosti, ki slugijo za premikanje surovin

2 LOGI STI KA NA PODEGELJU

Podegel je si predstavljam kot prostor, kjer
mar si komu predsv avaijavigiivhj enyanje v domal e
mestnega Vvrvega. Podegel je ima pogosto drug
povezane omejitve, zato je |l ogistika na vseh

Logi sti ka na pdodateagyled jua s@r gpasmiezaci jo in oskr
podegel skem obmol| j u.

Predstavila bom kljulne vidi ke | ogistike na
2.1 Infrastruktura

V podegel skem okol ju je dostop do ustreznih

2.2 Prevoz

Logistkana podegel ju zahteva prilagodljivost pr
okolje ima manjgo gostoto prometa, poslediln
potni gki pr omet, da bo dostopen vsakomur.
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V transportu bl aga eyoenih srpdsteva bpa. tovomjaki, itrdktorji h  p

prilagojena okolju, medtem ko geleznica je d
temu prilagojena. Za girjenje infrastruktur
sredstev.

2.3 Sodelovanje

Zarad i razprgenost. okolja je pomembno sodel
lokalnimi pridelovalci, distributerji in trgovci.
V potni gkem prometu bi bil o tudi smiselno so

Tegavo predstavl j a ilnaszomvongan oksot mpdoongeonvtaar j anj a.

24 Skl adiglenje bl aga

Skl adiglenje blaga je zaradi ma n j razpol ogl
ustrezno upravljanje skladigl I n optimal nih
hrano.

2.5 Tehnologija

Uporaba informacijske tehnologije omogol a
i zboljga sledljivost, ulinkovitost in kakovo
omogol i sl edenj e pogil j kam, upravl janeih z a
senzorjev.

2.6  Okoljska trajnost

Logistika v podegel skem okolju se vedno bol
zmanj gevanja emisi|j, reci kliranje embal age,
recikliranje in podpora lokalni pridelavi hrane in distribuciji.

3 POTNI GKI PROMET

Potnigki pr omet prestavlja podegel skemu pre
primerjavi s prebivalci v urbanem okolju.

V Sloveniji, K i je za nekoga velika drgava,
srelujleon@i ti | ni mi tegavami na marsi katerem
da na morju popijemo kavo in se sprehodimo ob morju, moramo obvezno prespati v Kopru,
ker se pot nazaj ne izide v istem dnevu. Tako smo prisiljeni uporabljati osebni prevoz, kar ni

v duhu varovanja okol ja. Drugba namenja mor
i zdel kov kot l ogi sti ki javnega potnigkega pr
skupina v osebnih avtomobilih, si ne predstavljam logistike prevoza brez ustr e zne mr e
javnega potnigkega prometa. V Celju, ki je p
dobro organizirano mrego mestnega potnigkeg
|l ogi stilno zelo neustrezen, | a&aviolwswvas|kgedkm d a

oddal jena do sredigla mesta 2 krat dnevno.

vozili z javnim prevozom. Mislim, da je enos
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razsl ojenost drugbe in [dejodvezada @odsiajyac
prometa bolj kot kdaj koli. Republika Slovenija Ministrstvo za okolje in prostor je izdalo

Smernice za organizacijo javnega potni gkega
biti povezave | asovnneinuezadnd najolalinesukrepk. & priksiseenn |

preverila z anketnim vpragal nni kom, kako | asc
uporabo javnega potnigkega prometa. Vpragan
POTNI GKI PROMET ZA PREBIVALGEHrRQRBGEL JjA?cad:
anketirancev. Povzela sem 5 najpogostejgih i

- primestni potnigki promet je zame kot, da
eg al.i p a pol akat. n medawobusdmunsviakpra; 1, 5

na srelo se vozim z avtom, saj drugal e ne
- vozijo me stargi, ker se moj urni k ne skl
se avtobusi vozijo prazni, ker prevozni ki ne
- babicovoziat i, saj ne more 3 km peg do avtobus
- k aj mi pa pomeni avtobus, | e po voznem r e

©

Tako razmiglja 90% anketirancev, ostalih 10
ker je to za njih izguba | asa.

Potni gki pr omets en a omd che (se lpjose b ni mi izzivi v
promet om. Potnigki promet na podegelju ni ma
kot ga ima urbano obmol je. Manjga naselja i
sploh nimajo redne javne prevozne povezave. Tako so prebivalci odvisni od lastnih vozil ali
alternativnih oblik prevoza.

Avtobusi SO hajpogostejga oblika javnega pot
kot so Ljubljana, Maribor in Koper delujejo tudi mestni avtobusi, vendar ti so del mestnega
potnigkega promet a, K i mar si kda|j za podegel |
prometa se osredotola na organizacijo mestne
javni potni gki pr omet s@aj p otbrsebajiaj @or wWgd lor ier
manj ge gostote prebival cev.

Mi nistrstvo za okolje in prostor je priprav
prometa na podegel ju.

Pri nalrtovanju javnega potnigkegaemprpmee¢hart
gtevila potnikov in | im boljga dostopnost |
Ukrepi za uresnil|litev teh dveh ciljev so ra
redkeje poseljenih obmoljih. o@mesteedarjavnegan u
potnigkega prometa so potrebna dodatna finan
Gostota prebivalstva je izpostavljena kot ov
promet a. Pri celovitem urejanju javnegtadi pot
delitev pristojnosti med drgavo in Il okalno
prometa ureja Zakon o prevozih v cestnem prometu (ZPCP-2 ) . 50 |l eénggoaoc

zagotavlja javni linijski prevozu potnikov, razen javnega linijskega prevoza v mestnem

WWW.ILT-SYMPOSIUM.ORG




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

prometu in posebnega | inijskega prevoza, kot
na podl agi javnega razpisa podel.i konclaks i | e
obline nimajo na podegel ju pristojnost. za

Smernice zZa organizacijo javnega potnigkeg
CAREACLIMATE(LIFEL17 IPC/SI/000007/

Trenutna ureditev pristojnmwmrsdmetua erangaadeg@erinj
veli ko tegavo za wulinkovito organizacijo | a
epodegel ske uporabni kecg. Verjetno bo potrebt
zakonodaje. Dobro je, da je organiziran prevozvgol o za osnovnogol ce.

Le gelimo z javnim potnigkim prevozom iz Zad
z avtom, peg, avtobusom. Mognosti br ez os e
avtomobilom prevozimo 126 km v 1h27min.

Na osnovi teh podatkov se mi zdi nuj no predstaviti tudi sn
promet.

SMERNI CE ZA ULI NKOVI T JAVNI POTNI GKI PROMET

Smernice je pripravilo Ministrstvo za okolje in prostor RS . I1zhajali so iz analize razporeditev

prebivalstvavS| oveni ji, organizacije javnega potni
1. Enotno omregje javnega potnigkega promet a
Javni potni gki pr omet na podegel ju mora bi
potni gkega pr omet anjim moradbiti prastorsko, organizatijsko in Farifno
integriran.

2. Privlialne in dobro organizirane prestopne
V vsaki l okal ni skupnosti mora bitdi vzpost a
prestopanje med razl il ni mir ewrosztaa mi hjkavanda g g ap

Z osebnimi vozili.

3. Lasovno konkurenlna povezava podegel skih
Potoval ni |l as v konjicah ne sme biti dosti
4. Pristojnost |l okalnih skupnosti za organi z

Ob spremembi zakonodaje naj se lokalnim skupnostim podeli pristojnost pri organizaciji vse
oblik javnega prevoza na njihovem ozemlju.

5. l ntegracija golskih prevozov.

Gol ski prevozi na;j bodo praviloma vkl jul eni
sordel ovanju med oblino, gol ami in upravljalc
tako, da gol oobvezni otroci pridejo ob prave
prestopni tol ki uskl ajen z voznim redi drugi
6. Prevozi naklic.

Prevozena klic je smiselno uvesti ali pa z njim
potnigkega prometa v primerih maj hnega povVv)|
razporejena v koridorju. Prostorsko i nrugimasov
obl i kami javnega potnigkega promet a.
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7. Omregje postajaligl i n njihova kakovost.
Omregje postajaligl mora biti zasnovano takec
kil ometra postajaligle z zadovol ji vaprimharne.k v en
8. Podegel ski taksi i n druge storitve mobiln
9. I nformacijska infrastruktura in promocija
I nformacije o vseh storitvah javnega potni gk
na podegel ju mamnej o Wdirtgiavinnt e@rzinor edni i ska
dostopne na postajaliglih. Kljula je promoci

Smerni ce za organi zacijo javnega potnigkeg
CAREACLIMATE(LIFEL17 IPC/SI/000007/

Na podlag i novi h sistemskih regitev je ministrsi
sprejetje Strategije razvoja prometa v Republiki Sloveniji, ki jo je Vlada RS na svoji 48. redni
seji dne 29. julija 2015 tudi sprejelai s k| e p ¢g-8/201587 00 0

Strategija razvoja prometa v Republiki Sloveniji do leta 2030

Za pripravo strategije je bil dokonl no razvi
sestavljajo notranji in zunanji prometni model (znotraj EU in zunaj nje) ter modeli vplivov na
9okolj e i n prometno varnost. Vsi modeli so zdr

Model vplivov na okolje in prometno varnost je razvit samo za Slovenijo. Modeliran je

potni gki i n blagovni promet . Z analizo alte
podr ol ju v prihodnje ne bi storil. ni | , raze
dokon| ali tekole nalogbe, se je pokazala ta
A promet z osebnimi vozil.i bi ge naragl al,

A javni potni gki promet pa upadal ;

A povel eval bi se cestni tovorni promet na r
A zmogljivost ¢geleznigkih prog bi bila skor a
A - na cestah bi nastajali nenehni =zastoji, pr
A srelevali bi se@ ean palrikkirmgpomanijtloamr nj ake,;
A na ¢geleznicah ne bi dosegl iiTdeleta203D kot zhbteva z a
uredba EU na tem podrol ju;

A dostopnost do regionalnih sredigl b i se znm
A onemogol ili bi razvoj ploomamg kagaq aprzimotgad gii §lo
A poslabgala bi se prometna varnost v cel oti
A - neugodni vplivi prometa na okolje bi se |

Slovenije (onesnagevala zluinmnC@3ya, zhrk@ma, éX 0p
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A kakovost ¢givljenja v mestih in na podegel,]j

Strategija razvoja prometa v Republiki Sloveniji do leta 2030

V prispevku sem se osredotolila na pod3d®gel|je
za podegel je ne bo za bi stveno spremenil o,
pa ralunamo, da bomo porabili | e vel strogko
s tem se bo povel al i zpust t opde glroe dmadshl g g an

onesnagevanja zraka.

4 ZAKLJULEK

V Sloveniji ¢givi skoraj polovico prebivalstyv
mobil nosti je potrebno razmigljati tudi na
raznolkains e tudi potni gki promet zelo razlikuje.
Sso prometne povezave med mestom in podegel
uporabljamo javni potni gki pr omet . Osnovnog:H
medem kosr ednj egol ci SO vezani na javne potni g
vpraganja, | judem predstavlja javni potnigki
javnemu potnigkemu prometu. Tudi dr ugueanorb ! i k
okoljem zahtevnejge. Morda bo politika prisl

| i stejge okol je.

Upam, da bodo smernice javnega potnigkega pr
za uporabni ke javnega potnigkega promet a.
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4.MOBILITY IN A RURAL

ENVIRONMENT

SUMMARY

On the one hand, we live in an age when society is getting older, and on the other hand,
the social climate is more and more favourable to young people and their needs. This is
reflected in the adaptation of passenger transport to young people, if the elderly live in a
rural environment they are neglected, due to poorer logistics in all areas. In particular, an
active social life is very important and is neglected in the case of the elderly population.
Public passenger transport providers are more successful in adapting to the demands of
the elderly population in urban environments than in rural areas. In rural areas, the
conditions of transport services for the elderly are worse, and as a result, the possibility of
social activities is reduced.

Keywords: logistics, public passenger transport, urban environment, rural areas
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1 WHAT IS LOGISTICS?

Throughout history, logistics systems have changed and been supplemented. Methods were
supplemented and changed. Newer approaches were necessary, which are justified
differently by different authors.

The history of logistics is linked to various fields. When | was reading the literature, | realized
that military logistics is also represented in the literature. Logistics is essential at every step.
With the development of the economy, the approaches were supplemented and developed.
In the following decades, different opinions emerged about solving individual problems of
the system.

| defend the historical fact that it is necessary to plan carefully and take into account different
theories.

I will present the definitions of distinguished experts:
P o ¢:asays that logistics is of military origin and means overcoming space and time.

Kirsch: Logistics in a systemic sense includes the design, control, regulation, and
implementation of the entire flow of energy, information, people and especially material.

J ¢ n e madefmes logistics as a scientific discipline of planning, management and control
of material, personnel, energy and information flow in systems.

Jakomin, Zelenika and Medeot define logistics as a set of interconnected activities that
serve to move raw materials.

2 LOGISTICS IN THE COUNTRYSIDE

| imagine the countryside as a place dominated by agricultural land. Today, for many, this
environment represents life in nature and living in a homely, pleasant environment, without
the hustle and bustle of the city. The countryside often has different challenges than the
urban environment and related restrictions, so logistics in all areas is adapted to these
special needs.

Rural logistics focuses on the organization and provision of transport and distribution in rural
areas.

I will present the key aspects of logistics in rural areas.

2.1 Infrastructure

In a rural environment, access to appropriate transport routes and infrastructures is limited.
2.2 Transportation

Logistics in the countryside requires flexibility in the choice of means of transport. The rural
environment has a lower traffic density, as a result, the challenge for modern society is how
to organize passenger traffic so that it is accessible to everyone.

WWW.ILT-SYMPOSIUM.ORG




Xl frtovrotdrrl rddigaRydy zdzOtedsiisd dzO dzts
McsBEO>0" 5l

In the transport of goods, the use of various means of transport, e.g., trucks, tractors adapted
to the environment, while the railway is accessible only in the area where the infrastructure
is adapted to it. There are usually not enough financial resources available to expand the
infrastructure.

2.3 Cooperation

Due to the dispersion of the environment, cooperation between all stakeholders is important,
between farmers, local growers, distributors and traders.

In passenger transport, it would also make sense to cooperate between users of means of
transport. The problem is the time component and the ability to negotiate.

2.4 Storage of goods

Storage of goods is crucial due to less available capacity. Adequate warehouse
management and optimal storage methods are essential, especially in fresh food areas.

2.5 Technology

The use of information technology enables the management of logistics in rural areas, can
improve the traceability, efficiency, and quality of logistics processes. Smart technology can
enable shipment tracking, managed inventory, automation, and the use of smart sensors.

2.6 Environmental sustainability

Logistics in a rural environment increasingly focuses on sustainable practices in terms of
reducing emissions, recycling packaging, using environmentally friendly means of transport,
recycling and supporting local food production and distribution.

3 PASSENGER TRAFFIC

Passenger transport poses a serious logistical problem for the rural population
compared to the residents in the urban environment.

In Slovenia, which is a big country for some, a smaller one for others, average users
encounter logistical problems in many areas. If we want to go from Celje to Koper to drink
coffee and take a walk by the sea, we must sleep in Koper, because the return trip cannot
be made in the same day. So, we are forced to use personal transport, which is not in the
spirit of protecting the environment. The company pays perhaps more attention to the
logistics of commercial products than to the logistics of public passenger transport. With the
EU orientation that the elderly is a risk group in private cars, | cannot imagine the logistics
of transport without an adequate network of public passenger transport. In Celje, which is
the third largest Slovenian city in terms of size, it has a well-organized network of urban
passenger transport, suburban passenger transport is logistically very inadequate, | can say
that it is practically non-existent, if a bus goes to the village, which is 5 km away from the
city center 2 times a day. What can we as citizens do to help them use public transport? |

WWW.ILT-SYMPOSIUM.ORG 70




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

think it's easier to take a taxi. This is where stratification is evident companies and the fact
that the countryside is becoming cut off from public passenger traffic more than ever.
Republic of Slovenia the Ministry of the Environment and Space has issued Guidelines for
the organization of public passenger transport in rural areas. They recommend that links
should be timed, competitive and tied to local measures. In practice, | checked with a survey
questionnaire how timing and local measures enable the use of public passenger transport.
The question was "WHAT DOES PUBLIC PASSENGER TRANSPORT MEAN TO RURAL
RESIDENTS?". 67 respondents answered the question. | have summarized the 5 most
frequent and similar answers:

suburban passenger traffic is as if it doesn't exist for me. When | get off the train, | have to
walk another 5 km or wait another 1.5 hours for the bus, because there is no connection
between the bus and the train.

luckily, I drive a car, because otherwise | wouldn't get anywhere.

my parents drive me because my schedule doesn't match the bus schedule. It annoys me
that the buses  are running empty because the operators do not take into account the
interests of the locals.

he drives his grandmother, as she cannot walk 3 km to the bus stop.

what does a bus mean to me if it runs 3 times a day according to the timetable.

90% of respondents think so, the other 10% do not deal with public passenger transport,
because for them it is a waste of time.

Passenger traffic in rural areas faces special challenges compared to urban passenger
traffic. Passenger transport in rural areas does not have as developed public passenger
transport as in urban areas. Smaller settlements have a limited number of bus lines or no
regular public transport connection at all. Thus, residents depend on their own vehicles or
alternative forms of transportation.

Buses are the most common form of public passenger transport in Slovenia. In larger cities
such as Ljubljana, Maribor and Koper, city buses also operate, but these are part of urban
passenger traffic, which is often not available for rural areas. The logistics of public
passenger transport focuses on the organization of urban public passenger transport, for
suburban public passenger transport different challenges are required, as there are certain
limitations due to the lower population density.

The Ministry of Environment and Space has prepared guidelines for the organization of
public passenger transport in rural areas.

When planning public passenger transport, two goals are in the foreground, namely the
increase in the number of passengers and the best possible accessibility of public passenger
transport for all residents. The measures to achieve these two goals are different and partly
contradictory. A problem arises in less populated areas. Additional financial resources are
needed for a good and useful organization of suburban public passenger transport.

Population density is highlighted as an obstacle in the efficient organization of public
passenger transport. The division of powers between the state and the local community is
also an obstacle in the comprehensive regulation of public passenger transport in rural
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areas. The organization of public passenger transport is governed by the Road Transport
Act (ZPCP-2). Article 50 says: "The state provides public scheduled passenger transport,
except for public scheduled transport in urban traffic and special scheduled transport, as a
public good with an economic public service and grants concessions to the most favorable
transport providers based on a public tender.” Thus, municipalities do not have the authority
in rural areas the organization of public passenger transport. Guidelines for the organization
of public passenger transport in rural areas: LIFE IP CARE4CLIMATE (LIFE17
IPC/S1/000007/

The current regulation of the competence to regulate public passenger transport in rural
areas presents a major problem for the efficient organization of public passenger transport
in order to satisfy "rural users". It is likely that something will need to be done to bring about
a change in the legislation. It is good that transport to the school is organized for primary
school children.

I f we want to take public passenger transpor
the option by car, on foot, or by bus. There are practically no options without personal
transport or on foot. By car, we travel 126 km in 1 hour and 27 minutes.

Based on this data, | think it is necessary to present guidelines for efficient public passenger
transport.

GUIDELINES FOR EFFICIENT RURAL PUBLIC PASSENGER TRANSPORT

The guidelines were prepared by the Ministry of Environment and Spatial Planning of the
Republic of Slovenia. They were based on an analysis of population distribution in Slovenia,
the organization of public passenger transport and current legislation.

1. Unified network of public passenger transport at the national level

Public passenger transport in rural areas must be an integral part of the unified network of
public passenger transport at the national level. It must be spatially, organizationally, and
tariff-integrated with it.

2. Attractive and well-organized transfer points.

In every local community, a central transfer point must be established, which enables
transfer between different types of public passenger transport, and at the same time allows
transfer with personal vehicles.

3. Time-competitive connection of rural centers.
Travel time in horse-drawn carriages should not be much longer than personal transport.

4. The competence of local communities for the organization of public passenger
transport.

When the legislation is changed, local communities should be given the authority to organize
all forms of public transport on their territory.

WWW.ILT-SYMPOSIUM.ORG




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

5. Integration of school transport.

As a rule, school transport should be included in public passenger transport. Timetables
must be prepared in cooperation between the municipality, schools and the public
passenger transport operator so that school-aged children arrive at school at the right time,
while at the same time the timetable at the central transfer point is coordinated with the
timetables of other lines.

6. Transport on call.

It makes sense to introduce on-call services or to replace the existing regular public
passenger services with them in cases of low demand and in cases where the settlements
are not distributed in the corridor. They are spatially and temporally coordinated with other
forms of public passenger transport at transfer points.

7. The network of stops and their quality.

The network of stops must be designed so that residents have a stop with a satisfactory
frequency within a distance of no more than one kilometer, and a suitable stop within a
distance of no more than 10 kilometers.

8. Rural taxi and other mobility services.
9. Information infrastructure and promotion of public passenger transport.

Information on all public passenger transport services and other forms of sustainable
mobility in rural areas must be integrated into the national timetable search engine.
Information must be available at stops. The key is promotion in the media and social
networks.

Smernice za organi zacijo javnega potni gkega pror
CAREA4ACLIMATE(LIFEL17 IPC/SI/000007/

On the basis of the new system solutions, the ministry responsible for transport submitted a
proposal for the adoption of the Transport Development Strategy in the Republic of Slovenia,
which the Government of the Republic of Slovenia also adopted at its 48th regular meeting
on July 29, 2015 - decision no. 37000-3/2015/8

Transport development strategy in the Republic of Slovenia until 2030

For the preparation of the strategy, a national transport model was finally developed and
used, which consists of an internal and external transport model (within the EU and outside
it) and models of impacts on the environment and traffic safety. All models are combined
into a whole and are strategic in nature.

The model of impacts on the environment and traffic safety is developed only for Slovenia.
Passenger and goods traffic is modelled. The analysis of the "0" alternative, which assumes
that nothing would be done in the transport sector in the future, except to preserve (maintain)
the existing situation and complete current investments, revealed this issue:

WWW.ILT-SYMPOSIUM.ORG




XLl frtor ot frrl reEdignRnydy dzdOedshisd dO dt

McsBEO>0" 5l

A tr af fi salvehickeswoyldeaonsnoe to grow,

A public passenger traffic was declining.
A road freight traffic would increase at
A the capacity of railway |ines would be
A there woul d b esootharsadsaespecially orelfe Entranceg ta the capital;
A we would face a great shortage of truck
A

rail ways would not r e aTdore helwerk lsy 2030y dsaequdred
by the EU regulation in this area;

Aaccessibility to regional centers would decrease;

t he

eXc

p a
for

A the devel opment of the port of Koper woul c

the railway;

A overall traffic safety would deteriorate,
A the adver se ordntheeantirenmenfwouldrinareasepeyond the framework
adopted at the level of the EU and Slovenia (outdoor air pollutants, greenhouse gas CO?2,
noise...);

A the quality of |life in cities and in the ¢

Transport development strategy in the Republic of Slovenia until 2030

In my contribution, | focused on rural areas. As the "strategy" foresees until 2030, there will
not be any significant changes for rural areas as far as public passenger transport is
concerned, but we can count on spending only more transport costs. The traffic density will
increase, thereby increasing the emission of greenhouse gases and the quality of life will
deteriorate due to air pollution.

4 CONCLUSION

In Slovenia, almost half of the population lives in rural areas. When planning the offer of
sustainable mobility, it is also necessary to think about this part of the population. Slovenia
is very regionally diverse and passenger traffic is also very different. If we look at Google's
image of what the transport connections are between the city and the countryside, we can
see that it is very difficult to use public passenger transport. Elementary school students
have organized public transportation to school, while high school students are tied to public
passenger lines. As can be seen from the survey question, public passenger transport is a
logistical obstacle for people, and they avoid public passenger transport if possible.

Other forms of logistics flows are also more demanding compared to the urban environment.
Perhaps politics will listen to rural residents in the hope for a cleaner environment.

| hope that the public passenger transport guidelines will be accepted and will bring benefits
to public passenger transport users.
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5.DUAL EDUCATION IN GERMANY,

TURKEY AND SERBIA

EXPERIENCES FROM THE MOBILITY PROJECT -

Summary: Teachers of the Railway Technical School had prepared and planned the Mobility
Project, which was carried out with the support of European Union funds. Seven
school teachers visited secondary vocational schools in Germany and Turkey. By
observing the work of the school, talking with teachers and students, and visiting
classes, the teachers gained an insight into the characteristics of dual education in
Germany and Turkey. The knowledge gained through the implementation of the
Project will help school teachers in the upcoming implementation of dual education
for their educational profiles, which was the primary goal of the project.

Keywords: Educational system, secondary vocational school, work-based learning, dual
education, instructor, coordinator.

Introduction

In order to facilitate and successfully overcome the challenges of the upcoming
implementation of dual education, as part of the Mobility Project New Knowledge for the New
Rail Age,trainingswere organized in Germany and Turkey for the teachers of the Railway
Technical School. The project was planned, organized and implemented by the School's
International Cooperation Team. Seven school teachers, all teachers of professional subjects
and practical training, and all electrical, mechanical and traffic engineers, participated in the
Mobility Project.

The goals of the project were not only to gain insight into the functioning of dual education
systems in Germany and Turkey and to recognize the organizational and practical aspects of
their implementation, but also to observe various forms of adaptation of dual education and
training to different educational environments. Likewise, and perhaps most importantly, gaining
knowledge about models of cooperation between schools and companies and elucidating the
key problems accompanying that cooperation, so that these problems could be prevented.

Practical aspects of implementation were planned to be observed through visits to
schools. In order to foster educational skills, the teachers visited two schools in Berlin and one
educational center in Bursa, Turkey. Teachers visited classes, talked with students and
exchanged experiences with colleagues.
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By using the opportunities provided by the EU for teachers, and through the activities
planned by the Project, the competences of teachers needed for the implementation of dual
education have been improved. However, the participation of students is also envisionedwithin
the Erasmus+ program. Thus, a mobility project for students, in which they will be able to
conduct professional practice abroad, has been approved to our school.

The authorsdé intention is to present the e
the educational systems in these three countries in a comparative manner, but with an emphasis
on secondary education and especially on the dual system within it, as well asto point out the
perceived problems of the implementation of dual education. We are convinced that these
experiences can help any school that is preparing to implement a dual system for the education
of its students.

Educational systems of Germany, Turkey and Serbia

The educational systems in these three countries are, understandably, very different,
regarding both the structure and organization. However, the contents available to students are
appropriate for their age, and no matter what the schools are called and whatever organizational
unit they belong to, every educational system is structured to follow the natural psychophysical
and mental development of students.

Age GERMANY ‘—3 g TURKEY SERBIA

3

o Age
19 HIGHEREDUCATION HIGHER EDUCATION HIGHER EDUCATION 19
18 SECONDARY 13 4 | 18
17 EDUCATION 12 12 SECONDARY 3 17
16 Second phase 11| SECONDARY ., | EpycATION 2 | 16
15 10 EDUCATION 10 1 15
o SECONDARY 5 g s | 14
13 EDUCATION 8 g PRIMARY . 13
12 First phase 2 - EDUCATION 6 12

Higher cl
1 SECONDARY 6 %%%%'X%Agg 6 gherciasses s | 1
10 EDUCATION 5 5 " 10
Orientation classes PRIMARY
9 4 4 EDUCATION 3 9
8 3 PRIMARY 3 Lower grades 2 8
- PRIMARY EDUCATION 5 EDUCATION 5 1 -
6 1 1 6
5 PRESCHOOL 5
PRESCHOOL

g PRESCHOOL EDUCATION EDUCATION EDUCATION g

Figure 11 Organizational structures of the educational systems of Germany, Turkey and
Serbia

The basic characteristic of the education system in Germany is that its structure varies
depending on the federal province a school is located in. The teachers of the Railway Technical
School visited Berlin, so the information and impressions obtained refer to the Brandenburg
Province. The Federal Government participates mainly in the legislation frameworkof the
system. In Turkey, the structure of the system is uniform in the whole country and under the
jurisdiction of the Government. The structure of the Education System in the Republic of Serbia
is uniform throughout its territory, although there are differences in operational planning between
Central Serbia and its provinces due to the multi-ethnic populationstructure.
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Education is free in all three countries, except for private schools and private universities.
In addition to formal education,in Turkey there is also informal education in the form of public
trainings, apprenticeships, training for certificates, etc. Training as a form of education also
exists in Serbia, and is implemented in schools, as well as in private institutions certified for
educational training programs, under the jurisdiction of educational authorities (Ministry of
Education).

Secondary education in Germany hastwo levels. The first phase begins with two classes
of orientation stage, which are the same for everyone. After that, students start their education
in one of the following types of schools: vocational schools (Hauptschule,Realschule),
gymnasiums (Gymnasium) and combined schools (Gesamtschule). Vocational schools usually
last three or four years. In the second phase, the following schools are available to students:
vocational school (Berufsschule, Berufsfachschule), higher technical school (Fachoberschule)
and various forms of preparation in schoolsfor the University, which are available in
gymnasiums and some combined schools.

There are the following types of schools in Turkey: high schools, vocational schools, police
and military schools, teacher training schools, art and religious schools. Studentsexit secondary
education at the age of 17, and then either continue higher education or enter the labor market.
The school system in Serbia is more similar to Turkey than to Germany. Secondary education
in Serbia includes gymnasiums, vocational schools, and various vocational and art schools
(e.g.music school).

It can be saidthatin these three educational systems, the assessment is completely
different. In Turkey, grading is in percentages. In secondary education, the minimum for passing
in professional subjects is at least 50%, and for general education subjects it can be less than
half. In the German education system, the grades awarded go from 1 to 6, where 1 is the highest
and 6 the lowest. Grades 5 and 6 are for failing. In the highest grades of gymnasium, students
are graded with points, where each grade carries a certain number of points. It is allowed to
vary the grades with + and -. At the university level, grades go from 1 to 5. Grading in Serbia
goes from 1 to 5 in primary and secondary education, where grade 1 is non-passable and grade
5 is excellent. In higher education, grading goes from 6 to 10, where ten is the highest
grade.Fact that an excellent grade in secondary education is non-passable at colleges, is a
never-ending source of jokes.

The teachers participating in themobility project noticed another difference, related to
inclusion, which is especially visible in Serbian and German schools. With the ratification of the
United Nations Convention on Special Needs Persons Rights,inclusion is introduced in Serbian
education system in 2009. Inclusion involves students struggling with learning, for any reason;
students from sensitive and marginalized groups and students with low socio-economic
statusare often included. Germany, despite being the member of the European Union, and
suffering criticism, has retained special schools in its educational systemfor students with
learning disabilities and special physical problems. Inclusion procedures are mainly applied for
the integration of a large number of refugees.

When it comes to the motivation of educators, Germany and Turkey are similar - they have
highly motivated teachers, although for different reasons. One of the students in the German
school said that his life goal was to become a teacher, as teachers in Germany are well paid.
In Turkey everyone would like to teach, but not so much because of the salary; rather due to
prestige an educator has. In Serbia, neither of these two motivating factors has yet
beenobserved to a significant extent.
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Dual education in Germany, Turkey and Serbia

Dual education is a teaching model that is implemented through theoretical teaching
and exercises at school, and through work-based learningin the company. There are,
therefore, two structural and functional components of education:

1. theoretical component takes place in school, in its classrooms, workshops,
laboratories; it is based on the curriculum; the participant has status of a student;

2. practical component is implemented through work at a real workplace, workshop or
laboratory in the company; it is based on legislationspecific to that form of education; the
student has the status of apprentice or trainee;

A secondary school can educate students both through the dual model of education
and through the classical one. Schoolscan do it simultaneously, depending on the student's
interests. The essential difference in these two models is how to implement the practical
component, as well as in the legislation framework regarding the practical training process.
The theoretical component is generally the same.

In Serbia, for both classical and dual educational profiles, theoretical teaching is
regulated by the Law on Foundations of The Education System, Law on Secondary
Education and Upbringing, Law on Dual Education, Law on Adult Education, and Law on
National Framework for Qualifications of The Republic of Serbia, bylaws, rulebooks etc.The
only difference is related to the practical part. With classic profiles, the practical part of
education is regulated by the Regulations on practical teaching and professional practice,
which, being as it is, imposes on schools the obligation to take independent actions in order
to find partner companies and individual employees in these companies willing to mentor
students on practical training.In the case of the dual model, the Serbian Chamber of
Commerce plays the role of an intermediary between the school and the companies, and
their cooperation is defined by the Law on Dual Education and accompanying bylaws and
rulebooks. The Chamber of Commerce also accredits companies that have expressed
intentions to participate in dual education, and conductstraining of the employees who will
participate in education.

In Germany, the Chamber of Commerce also monitors and registers companies and
controls learning process in companies. The government and social partners negotiate and
approve new training standards, with the support of the Federal Institute for Vocational
Education and Training. The government adapts the FrameworkCurriculum to the newly
defined standards, which are then incorporated into the Training Regulations (for the
practical part in the company) and the Curriculum and Timetable (for the theoretical part at
school). The Training Regulations contain the occupation title, training profile, content, time
frame, training plan and examination requirements. Curriculum in the vocational school
provides the professional theoretical knowledge. The standards are defined by the
Framework Curriculum through learning goals, contents and learning areas. The standards
are valid on federal level.

In Germany, the dual model of education is provided for students at the second stage
of secondary education, i.e. for ages 16 to 19. The application procedure is very simple;
however, the student is obliged to find a company for work-based learning by himself,
without an intermediary. In Serbia, Chamber of Commerce once more acts as
intermediaryand provides schools with a list of companies available for training. The school
is required to form a Career Guidance and Counseling Team, which is obliged to help
students in choosing a company, but also the companies to choose students. The dual
model is designed for students aged 15 to 19, which is the age of high school students in
Serbia. In Turkey, the dual education is provided only during the last year of schooling,
except for highly deficient occupations, where work-based learning begins earlier.
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In all three countries the dual model is implemented with the student being at school
for a certain number of days and the rest of the working week in practical trainingat the
company. In Turkey a student spends three days a week in the company and two days in
school. In Serbia, the number of days in the company varies by grade and type of
educational profile. For some educational profiles, the practical part starts in the second
grade, with one day in a company, and gradually increases until the fourth grade. It is similar
in Germany.

A school in Serbia is obliged to appoint one of its employees as a coordinator for dual
education. This is usually a teacher of practical subjects; in cooperation with the instructor,
coordinator plans, monitors, implements and evaluates learning in the company. An
instructor is a company employeeensuringthat the contents prescribed by the plan of work-
based learning are implemented. The coordinator and the instructor collaborate in the
evaluation process. The company is obliged to provide a sufficient humber of licensed
instructors. Instructors acquire a license through training provided by the Chamber of
Commerce and by passing an instructor exam. In Turkey, the principle is similar to Serbian
- the instructor is an employee of the company who obtained a license through training and
exams organized by the Chamber of Commerce. Training for instructors is financed from
EU funds. The coordinator is a teacher of vocational subjects who is obliged to visit all the
work places where students are trainedonce a week and, in cooperation with the instructor,
monitors student attendance, engagement and achieving goals of work-based learning.
German schools also have an employee who is in charge of cooperating with the instructor;
in conversations with German colleagues, however, an impression was acquired of
deficiency of this form of cooperation, taking place sporadically and rarely (once per
semester) and mainly refer to assessment of students.

Another important obligation of the company is to provide all the protective equipment
and means for a designated workplace to the student work-based learning - this aspect is
the same in all three countries. The coordinator and the instructor are responsible for safety
and health of the students during learning being in accordance with the regulations; this is
present in all three countries.

Schooling in the dual system implies that the student-trainee receives a certain
financial compensation for work-based learning. In Germany, according to their contracts,
students receive a remuneration, usually around 300-900 euros per month; payments have
the character of a student loan or scholarship. In Serbia, students are paid a fee for each
hour of work-based learning, at least 70% of the minimum wage determined on national
level. In Turkey, a student receives 30% of the average company income; funds are provided
by the state if the company has less than 20 employees, while larger companies provide the
funds for their students. In addition to financial support, companies also provide material
support (paid transportation, food expenses, etc.) to their apprentices.

The Serbian model of dual education foresees the signing of two contracts. The first is
the Contract on Dual Education and is signed between the school and the company. The
contract contains information about the company and the school, which educational profile it
refers to, the obligations of the company and the school, the number of students, the number
of available licensed instructors, the duration of the contract, and the like. The contract is
usually valid for three or four years, as long as the educational cycle lasts in Serbia. The
second is the Contract on Work-based Learning and is signed by the company and the
student. In addition to information about the student, parent (or guardian), employer, school
and educational profile, it must also contain a confirmation that the student meets the health
requirements for the profile in which he is studying and other obligations of the student; the
obligations of the employer that are highlighted in the Contract refer to the Plan of training,
financial and material security of students, and the duration of the contract. In Germany, after
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finding a suitable company, the student signs a Training Agreement with it, which includes the
content of the training, schedule, duration, remuneration and benefits of the student-trainee.
A similar contract is signed in Turkey, but between the company and the parents, since
students in Turkey are younger than in Germany and Serbia.

Effects of dual education

Dual education is considered economical because of reductionof costs that the state
would allocate for equipping classrooms and workshops for practical training. The
advantage of this model can be seen in the provision of qualified workers in accordance with
the needs of the labor market; also, in the early contact of students with the working
environment;it is considered to be an initiating factor for developing entrepreneurship among
young people, thus encouraging them to start their own business.

Turkey, 33.2%

H

Europe 7.4%

EU 16.5%
Serbia » 24.1%

Germany 11.4%

EU, 6.2% 10

Turkey
bi

Montenegro

Serbia
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Figure 2 - Overall unemployment rate and the
unemployment rate of the younger population in Europe,
i s Germany, Turkey and Serbia

Basically, it is considered that dual education can effectively reduce the unemployment
rate in the younger population. In Serbia, that rate is around 25% (the total unemployment
rate is estimated at around 10%) and in Turkey it is 33.2%. The German business
environment participates in dual education with about 20% of companies (over 400,000) and
includes over half a million students. After completing their education, 74% students are
directly employed. Germans believe that this fact is responsible for the unemployment rate
of 3% (second in Europe, after the Czech Republic) and the unemployment rate of the
younger population, which is around 11%.

Germany started the introduction of dual education in 1969, when standardized
regulations were established. The Law on Vocational Education underwent major changes
in 2002 and slightly less in 2020. Serbia passed the Law on Dual Education in 2017, with
the fact that in 2019 the Law underwent some changes. The national model of dual
education in Serbia, although relies on the experiences of other countries (Switzerland,
Germany and Austria), is adapted to its needs and characteristics, the peculiarities and
capacities of the economy and the characteristics of existing secondary vocational schools.
The dual model in Serbia has been implemented in 165 schools and in 65 educational
profilesso far, with participation of 850 companies and about 13,000 students.
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Conclusion

Compared to the German model, the dual model in Serbia is a novelty, but more
schools are introducing it into their educational practice. Adequate guides and extensive
literature are provided for schools, parents and students. First-hand experiences, however,
are more than welcome, especially if the model has been in use for 50 years, as is the case
with Germany.

The experiences that the teachers of the Railway Technical School shared with their
colleagues from Germany and Turkey are valuable. Discussing with colleagues from their
school, in the process of dissemination, the teachers participatedin the project reached
several important conclusions that could be helpful forimplementation of the dual model.

The German teachers identify the lack of cooperation between the school and the
company, which is limited to two meetings a year, as the weakness of their dual model. The
teachers are of the opinion that in Turkey this cooperation is better organized and better
regulated. The coordinators have a constant insight into the students' progress during work-
based learning, since they are obliged to visit the students in the company, and the students
are obliged to keep diaries of their achievements in the company. So far the Railway
Technical School has hadgood experience in organizing practical training in railway
companies, and the organizational model is very similar to the Turkish one, both in terms of
teacherds and student 06s oesb-yobdgeramplecandsone exammek i n g
of practice they are familiar with, the teachers acknowledge this dimension of the dual model
as crucial for gaining positive effects of the dual model.

Another important dimension recognized by the teachers is in the legislation that
follows the dual model in Serbia. While practical training in classic educational profiles is
regulated by the Regulations on practical teaching and professional practice, the obligations
of all participants in dual education are regulated by the Law on Dual Education. The
legislation dimension is visible in all three countries.

Talking with students in both countries, teachers learned that students are generally
satisfied with the education they receive and the way they receive it. By work-based learning,
the student perceives his/her ownpotentials more effectively, gains confidence to handle
work tasks and other obligations independently. He gets to know the world of work, the
climate in the companyandcreate an accurate picture of what he can expect when he gets
a job. Moreover, it gives him/her a broader basis for some choices in the future, which is
perhaps the biggest advantage of dual education.
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JU SREDNJA  STRULNA
GKOLA  IVAN  USKOVIL

o PODGORICA
JU SREDNJA STRUCNA SKOLA
IVAN USKOKOVIC Avtor:
PODGORICA Srei ko
di pl . i ng.-masterbr a

6. STRULNE EKS

NJI HOVO

1. Uvod

Strul ne ekskurzije |l i ne kompl eksan obl ik
raznovrsnih nastavnih metoda: neposredno posmatranje geoprostora, radnih mjesta i
postupaka rada n a njima, lesjteagiazdliKii tirfaz
kartografski rad, grafil ko prikazivanje, na
radnji na radnom mjestu,obj agnj avanj e, opisivanje, ref-erat
metodi |l ka ul oga u -veapitzrreg jpr obesaoveoogl ed
mi gl jenja i razviiejngmj uk owi zudeelnniockga .pakm oz r eal
maksimal no se aktiviraju wulenilke sposobnosti
ul eni ka se razvija drugarstvo, solidarnost,
svijet, podstilu se estetski i emoc nepasradnmi d
doprinose razvoju organizma ulenika, jalanju
Ekskurzione aktivnost. doprinose da se nast:

svoje ulenika gto znal aj no pod iomjotpo @odratkuisa n a |
strulnih ekskurziija.
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2.Gta je strulna ekskurzija?

Strulna ekskurzija predsvakRodoimaskral eoput o a
odrelLenom(pltanjige nji h) iz odrelene obl ac
podrazumi jeva detaljno osmigljavanje i s amu
najlegile se uspostavljaju kont skt ibaivep osdjl elgd
je tema predmeta (ligr upe predmet a) u okviru eksaugzge. s e
Detal jno osmigljavanje [ organi zacija podr e
pravni osnov na drgavnom i melLunarodnom ni v
Obrazovnom progr amu, Godi gnj i pl an r adtan gko
pl anovi nastavni ka Kkoj i reali zuju strul nu
roditeljski sastanci, kontakt sa privrednim
njih i1ili samostalno ostvarivanje hkiwnt akata s

U planiranju i organi zaci j i strul nih eksku
administrativni i tehnil ki probl emi koj i n i
veoma uslogniti. Veoma je vagno dakurdjenepi t .
formalizuje, vel shvati kao ozbiljna potreba
S Vi subj ekt koj i ul estvuju u realizaciji oV
real i zaciji strulnih ekskurkodaeksnaopbodganij
definisan od strane privredWhogkwiurby e&t aulkmg
najlegle se poseluju privredni subj etéotetsko k o d
znanje iz odrelenih preamata,) Iklojipaknag wbijge k
ulenika razlilitih usmjerenja na obrazovnim

Kl asifikacija strulnih ekskurzija je mnogost

Prema predmetu proulavanja strulne ekskurzij

- tematske T organizuju se rad i obrade granskih sadrgaja
posmatranj a, kl i matol ogke, geomor fol ogl
urbanogeografske, privredno geografske i sl.) i

- regionalne i organi zuju se radi kompl eksnog pos
prediela (b ogati jeg su sadrgaj a, trage svestr
trajanje angangovanost. ul eni ka) .

Prema didakti ]| koj namj eni ekskurzije mogu bi

- sa ciljem sticanja novih znanja,
- sa ciljem utvrlLivanja stelenih znanja,
- sacijemprimene steleni h znanja u praksi

Prema mjestu obavljanja ekskurzije se dijele na:

- lokalnei zavi |l aj ne, vezane za ge
ul

grafsku sred
mjesta za koja se gkoluju n i

0
e Ci [ naj bl
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- zemaljskei mogu da se opdolgeatvkay ui Ilnia na kraju gk

od oko sedam dana sa ciljem da se upoznaj
nagi ulenici zanimljivi predj el nage zerm
- melLunarodne ekskurziije

Prema vremenu trajanja ekskurzije mogu biti:

u trajanju od 1 do 3 sata,
poludnevne,
jednodnevne,

- vigednevne.

3. Dobro pripremljena i reali zovana st

Priprema strulnih ekskurzija podrazumijeva nekoliko bitnih koraka koji se odnose na
pripremu nast avni kealizagju ekgkurzgem postekskerzionekasttivnosti.
Pri strulnom planiranju ekskurzija (nastavni

- pravac kretanja;
- izbor radnih mjesta i objekata posmatranja;
- izbor oblika i metoda rada (opisivanje, pripovijedanje, dijalog, samostalno izlaganje

ul eni ka, kombinovane metode itd.);
- primjena odrelenih nastavnih sredstava ra
se ne moge vizuelno na terenu uol iti

Nakon stvorenog plana putovanj a,le seobilti svakogi k
dana i pravi detaljnu satnicu aktivnosti u toku svakog radnog dana. Planiranje terenskog

rada mora biti vrl o preci ziea,svakoma kenutka editiu | e n
Vremenska artikulacija je veomajamidnoglasmtda vk a
odredi talno vrijeme trajanja radnih aktivno

Strulnu ekskurziju ne treba shvatlindsiodomod | ak
nastave i ul enj a, ni ti | ®ja gemalaziedmaoginithastavnagr at i
rada, kao svojevrsno izletnilko putovanje r
strul noj ekskurbkai jiegpomsat ojli enliirksitho zani manj
obezbjelLuje potrebnu diskephi ka nabekbdkednorg

moguile u potpunosti reali zovat.i postavl jene za
Po pripremi nastavnika pristupa se pripremi
ekskurziiji. To podrazumijeva pripremne | asc
postavljenim zadaci ma i ciljevima koji jase ¢

ekskurzionih tura, treba se oslanjati na primjenu modifikovane ilustrativno-demonstrativne
metode u geografskom prostoru. Njena primjena ima osnovu u usmenom izlaganju uz

il zbjegavanje |itanja referata. Potr etohmsan e u
materij al moge poslugiti kao eventual ni pod:
uputstvo za redosled izlaganja.
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4.Svr ha realizacije strulne ekskurziije
Svrha realizacije strulnih ekskurzij aokvie ef
teoretskog dijela nastavnog procesa prakee. I l
Strul ne ekskurzije i majdumeniiju keja sej swakakoi ne tsmijed r u g
zanemariti.

5. Prednosti i nedostaci

Ul eni ci i maj u mogul naspbznaussa moizvodnian plodesom kojnjp e s t
tema odrelLenog predmeta | ime se ostvaruje bc
Ul eni ci stilwu novar @zm@mkenmnij mjau I sSKkajsava,nanj
proizvodnom

ciklusu, dobijaju predstavu o svojim obavezama nakonz avr get ka gkol e, 0s
sapredstavnicimapr i vrednog subjekta kao i wulenici ma
ista i1li slilna zanimanj a it d.

Nedostaci se ogledaju uglavhom u finansijskim i organizaciono-t e hni | ki m asp
reali zacij e. Srednj e strul ne gkol e planpve e g |«
real i zacije strul ni hdefieidarsink zadazimg, aosiosima i poko@ima z n o

reali zacij e. Ni je dobro ahaghazdebvat sasbgubad

6. Znal aj realizacije strulne ekskurzi
Ul eni ci koj i ulestvuju uimaali agiij ini stor
povezivanja teorije i prakse, precizniju sliku proizvodnog procesa u realnim uslovima i
mogul rmagtl edavanja prednost i i nedostataka p
peci prbneayodnij i [ nosi oci maregijieStprud inzv eekrsjkeu
organi zuju i1skljulivo kao grupna @Grhpazash o si nk
ekskurziju se foomhnopaunbjbeglealraika u odj
programu (posjeta proizvodnom subjektu), il
specifil|l an vid (pdsjetaidajmeautenkobil&@)uMezliijlel nja usipujengp e
c
[
dr

n

il jem same ekskurzije i planirasoguhali & sk
skl julivo informativnog karaktera (uvid u c
ugim strukovnim manifestacijama) grupa mo ge b i tdio v5e0l aul(eni ka) .
ekskurzije detaljnije upoznapvraoncjees ostg odlrj el es
aktivnije ulmpogdinenfazdme (@iskksia, razgovor sa nosiocima proizvodnog

procesa), grupe bi trebal enidlkaa )b.u dRir emaenljiek e 2¢
kontrol u | realizaciju ekskurzije i dovode
Strul ne ekskurzije su ustakud predmetarkaji pdd@aumexajume t o
primenupr akti | nog znan jematskino cjebndmmaeW @kviru ovih predmeta

strulne ekskurzije treba da zauzmu p@matesdiaj no
doprinesu boljem povezivanju teorije [ pr
osavremenjivanje nastavnih programa i di ver zi fi kaci j u nastavno:
realizaciji nastavnog procesa zavisipr venstveno od karaktenmliist il
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drugih organizaciono-t e hni | ki h moguinosti. Zastupljenos
U okviru ove meéopdestnajil egfestor za samost al
vagno da svaki ul eni k bude akt i vanOcjenjivengni k
strulnih ekskur zij az amongaes thaivtnio ood odbn gleajia ul e
ocijeniti p ot egersjoev ainos ar ald leind k@i jteo kekns kur zi
sastavni di o konalne ocjene u o kstrane, veonsade e L e
korisno da wulenici obave ocjenjivanje real:.
formularu i time ocijene kvalitet i svrsishodnost same ek s kur zi j e, kao

unaprelenje njOvho voichj emma nmoag.e bi t i dobane polk
ekskurzija dobro i kvatadiet nonasmjghpmnpaaprt
vremena realizaci | e, veliline grupe, 0 Weomk ja koasnokda j i

ul eni ci [ nakonsvejpéi magljenjenesstrul noj e k
lista i diskusije sa odgovornim nastavnikom. Naovajnal i n nastavni ku se |
da ocijeni aktivnostu | eni ka t okom ekskur zi joen okgaao git on ijveo
Strul ne ekskurzije mo g u biti jednodnevne [
real i zuj upomsgjelteogrd eobj ekat a, pr oi z waldzau @izini | i

srednje gkole i koje je mogule obi jednodnetnibk u j
ekskurzija potrebno je skoncentrisatisena manj i br oj objekata sa s
Organizacija i realizacija jednodnevnih ekskurzija nije pr eevi gaht j evna. Vi
ekskurzije (dotridana)i maj u gire znalenje i mogu se real
sopstvene dr gave, inéll urmarko dmoi g uk airnaakttie ri, ako
proizvodni subjekti koji se nalaze u nekoj drugoj dr gav i . Kada se real.
ekskurzije, potrebno je planirati obilazak ¢
efi kasnost.i same ekskurziije. Reali zaciju vic¢

ljudi koordinisan od strane odgovornog nastavnika.

7.Znal aj strul nih ekskur zobrpzavhdkgaamla ob | i k &

Lega seéeatve isze gkol e? Gta je uticalo na to

je to bio neki grupni projekat, nastavnik koji vas je inspirisao,e k s kur zi j a i | i iz
|l ak bilo negto gto ste radili sami, van ¢gkol
bilo neleg u vagem ¢givotu gto je izazval o va
Svaki wulenik ulazlijui m|li®ohusuvem. dZmgmo da u
bolje rade i ule u gkol i. Da bi bi |l i uspjegn
svojim iskustvom, odnosno sa svojim svakodn
jedan od nal icilppmstighea se ovaj

Mi kao nastavnici znamo da ekskurzije vag

Ekskurzije su oblik vaspitno-o br azovnog r

su
ada koji se Il zvod
vrijednost ekskurzije ogleda
]

sdaomumjestu, dirdkendne m:

posmatranj u, produbljivanju i povezivanju r
Obilno se kage: AVrijedig onoliko koliko si
Ovo je jedan od najboljih alata koje mogemo
iz stvarnog svijeta. Bilo da se radi o odl asl
[ o obil asku i storijskog |l okal i teta, svak
njegovom razumijevanju svijeta i sBajcmaaliunfwu
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odgovornost prema budulem zanimanju patrioti

pogrtvovanost, kolektivni duh, g¢givotni optinm
Kada ul eni ci napuste ulionicu i oduzwmai s k
onoga gto su ulili u gkol i i stvarnog svijet
moge da Iim pomogne da rijege probleme koje
kakvi | j udi e postati. Ul eujuiswoja iskpstva gbdstaknytiu j u ,
da se interesuju za nova saznanja, kako bi n
tako aktivno doprinijelirazvojud r ugt v a.

Naga drgava |je bogata |l aboratorija za ul en
empati | ni j i i tolerantniji [ razvijaju vjegtin
priliku da razmigljaju o razlilitim temama i
se razvija sposobnost posmatr anj aekatao p@agaa nj a
sagledavanje i razumijevanje njihovih meLus:
drugtvu.

Ul enje na ekskurzijama wutil e i na rezultate
ul eni ci mogu da se bave nastawvwal nneadiOgej uma
ul enici sa velom sigurnogiu opredijele za ¢
navi ke, odgovornost, tal nost i vrijednost u
prema struci, prirodi i njenim ljepotama, tekovinama materijalne i duhovne Kkulture i
umjetnilkom izragavanju, kao i da uol e ul ogl

mogul nost njene zagtite.

Vel ina uleni ka | og od predgkol skog uzrasta
prostorijama , bez kretanja. Gl avne akti vnostvideo-s u I
igre i slilno. Svakako da to negativno dj el
cjelokupan psihofizil ki razvo]j

Zato ekskurzije imaju svogedrzdgavehoeopraped
na to da doprinose poboljganju zdravlja i u |
drugtva treba da budu usmjereni na stvaranj
znal ajnog vida pedagogHkebradgvrehlugtanavam st i gkol e i
Dr gava u koj o] svako dijete gi vi j e nevj
znanja. Put em i nt er nentea md § e Mulewdozaatnniti sva mesta posjetiti.
Nagal ost, neke ekskurzije séine pkwoeézyj un 049
najlegile nalaze u nedostatku vremena, finar
adekvatno povezati sa temom ekskurzije. Ekskurzije treba da budu u funkciji kvalitetnije
nastave i da se povezuju sdipyaouNavamajemaha
povezuje sa @givotom, svakodnevni poj movi se
ul eni ci odrelene sadrgaje izulavaju neposr e
moge ogivjeti | ekcije i prKabuadiatsit aszmti €2 imaa zda
da Iim to i omogulimo, jer su oni pokretal ka
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8.Zakl jul ak

Ul enje kroz izvolLenja strulnih ekskurzi|j
karakterige kognsitt vaanoi §mne kiusd kteinwonnq ul enj e.
primer za primjenu I preplitanje ovih vrsta
kroz sticanje novih iskustava ne samo da | e
ekskurzijamainast avni ci i skustveno ul e. Str drdostiea ek s
pribligavanje poulavanja i wulenja.

Buduli da se oni koji se nalaze wu prirodnoj f
omoguilava i skustveno usvajzanmjaglithanijia iobVjasdgti
socijalne | prirodne interakcije, ulenje na
Predvidljive nove situacije, a pogotovo nepr
sa sobom neminovhonosi , znal ajan su faktor koji wutile
na ekskurziji.

Stara kineska i zirzadoravik a gpo kidpigadmi mpamtiti; u
irazumjelun. MelLutim, nijesu sve adktgajniospi.i
za ulenje, ali Vmdgtai imrkiolr ilsdjidg it onojgeis u. l zn
rasporedu dvije suprotnosti i zmelu pasivnog
participacije, te i zmelLu Kkjewaktnjostimazkejerekskunzgas t i
obuhvata, poseban je problem.

Empirijska istragivanja potvrlLlLuju da su naje
u givotu, znanj a i vjegtine stelene kroz ak
aktvnu participaciju. Strulne ekskurzije konci
mogu da ulestvuju sami posjetioci u stvarnos
pojedinih urelLaja ili specifilntswvrleadajead
aktivnosti podsti]lu visok nivo kreativnosti,
sl oboda reagovanja i eksperimentisanja u r €
novostel enog I skustva. P o r ewvdcionb odgjsivp zai dalpn) u [
obrazovanjem.

Na ekskurzijama se nastavni programi realizuju povezivanjem sa geoprostornom i
socijalnom sredinom ( teorije i prakse) g
sveobuhvatno i svestrano. Krajnji ishod svake nastavne ekskurzije treba da bude zadovoljan

ul eni k.

Pojam zadovoljnog uleni ka najbligi j e pojm
samouvj erenog, s afmmpep gu loeminloa . BEkekurzija | e
kada se sa nje vratzewrpddaggpdgke uz asti &r.e |l asut |
jednog razloga da t aj zahtev ne pogtuj emo i
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6.PROFESSIONAL EXCURSIONS

AND THEIR PERFORMANCE

1. Introduction

Professional excursions are a complex form of travel that involves the application of various
teaching methods: direct observation of geospaces, workplaces and work procedures on
them, research interview, use of various instruments, cartographic work, graphic
representation, teaching conversation, exposure, performing individual actions in the
workplace, explaining, describing, student papers, etc. Their didactic-methodical role in the
realization of the educational process is reflected in the activation of logical thinking and the
development of visual memory in students. Through the realization of professional
excursions, students' abilities are maximally activated and teaching capacities are
mobilized. Students develop camaraderie, solidarity, organization and tolerance, a scientific
view of the world, aesthetic and emotional experiences are encouraged. Occasional
excursions and excursions directly contribute to the development of the student's organism,
strengthening and stabilizing their emotional life. Excursion activities contribute to teachers'
permanent improvement and to get to know their students better, which significantly raises
the emotional and working climate in the classroom upon returning from professional
excursions.
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2. What is a professional excursion?

A professional excursion is a shorter trip with the purpose of professional development
on a particular issue (or several) in a particular area. The realization of a professional
excursion implies a detailed design and the organization itself. Within the professional
excursion, contacts are most often established and visited by business entities, dealing with
the field, which is the topic of the subject (or group of cases) within which professional
excursions are organized. Detailed design and organization implies, considering the
following aspects: legal basis at the national and international level, representation of this
type of teaching in the Educational Program, Annual Work Plan of the School, Work Plan of
Assets, Annual and Operational Plans of Teachers who implement professional excursions,
work plan of the departmental community, parent meetings, contact with business entities
at the local and state level and through them or independently establishing contacts with
subjects at the local and state level international level.

In the planning and organization of professional excursions (regardless of the number of
days) there are administrative and technical problems that are not unsolvable, but can
complicate the implementation process itself. It is very important that the issue of the
organization of professional excursions is not formalized, but taken as a serious need to
educate young people. It is expected that all subjects involved in the implementation of this
teaching method show their responsibility. In the implementation of professional excursions,
it is necessary to adhere to the code of conduct that is defined by the business entity being
visited. As part of the professional excursion, the most frequently visited are business
subjects where it is possible to check the acquired theoretical knowledge in certain subjects,
or subjects (or events) that have a wider importance for a larger number of students of
different orientations in educational programs in the field of transport.

The classification of professional excursions is manifold.
According to the subject of study, professional excursions can be:

- thematic T are organized for the purpose of processing branch contents (workplaces
and observation facilities, climatological, geomorphological, pedological,
demogeographic, urban geographic, economic geographic, etc.) and

- regional i they are organized for the purpose of complex observation and study of an
area (they are richer in content, require more versatile preparation, solid organization,
duration of student engagement).

According to the didactic purpose, excursions can be organized:

- In order to gain new knowledge,
- in order to establish the acquired knowledge,
- with the aim of applying the acquired knowledge in practice.

According to the place of conduct, excursions are divided into:
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- local 1 native, related to the geographical environment in which the school is located,
workplaces for which students are educated and the nearest neighbouring
settlements

- earthly 1 can be held at the beginning or end of the school year for about seven days
with the aim of meeting the partners of the school for whose needs our students are
educated interesting areas of our country and

- international excursions.

According to the duration of the excursion can be:

- for 1to 3 hours,
- half-day,

- one-day,

- multi-day.

3. A well-prepared and well-implemented excursion

The preparation of professional excursions involves several important steps related to
the preparation of teachers, preparation of students, realization of excursions and post-
excursion activities. When planning excursions (teacher's preparation) it is important to
determine:

- the direction of movement;

- selection of workplaces and objects of observation;

- choice of forms and methods of work (describing, storytelling, dialogue, independent
exposure of students, combined methods, etc.);

- the application of certain teaching means to present that part of reality that cannot be
visually perceived in the field.

After creating a travel plan, the teacher individually predicts what will be visited each day
and makes a detailed schedule of activities during each working day. The planning of the
fieldwork must be very precise, so that students know what they will do at all times. Time
articulation is a very important item of teacher preparation that allows him to determine the
exact duration of work activities in each individual workplace.

Professional excursion should not be understood as an easier teaching work that provides
an opportunity to rest from teaching and learning, nor should it be treated as a method that
is on the margins of teaching work, as a kind of excursion trip for rest and recreation. The
most important thing is that on the professional excursion there is a firmness of the regime
of student professions. Only such a regime ensures the necessary discipline and safety of
all participants on the excursion. Without it, it is not possible to fully complete the set tasks
of a professional excursion.

After the preparation of teachers, the preparation of students for their duties and
presentation on the excursion is approached. This implies preparatory classes before going
on an excursion with clearly defined tasks and goals that are expected of students. When
presenting the content of excursion tours, one should rely on the application of a modified
illustrative-demonstrative method in geographical space. Its application is based on oral

WWW.ILT-SYMPOSIUM.ORG 98




XII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

presentation while avoiding reading papers. It is necessary to present orally what has been
prepared, while the written material can serve as a possible reminder for precise (exact)
data, or as a guide for the order of presentation.

4. Purpose of the realization of a professional excursion

The purpose of the realization of professional excursions is to effectively confirm the
acquired knowledge within the theoretical part of the teaching process as well as to establish
a strong connection between theory and practice. Professional excursions also have their
own broader social dimension, which should certainly not be ignored.

5. Advantages and disadvantages

Students have the opportunity to get acquainted on the spot with the production process
that is the topic of a particular subject, which achieves a better connection with the acquired
theoretical knowledge. Students gain new practical experiences, exchange their knowledge
with participants in the production cycle, get an idea of their obligations after finishing school,
make contact with representatives of the business entity as well as students of other schools
that educate students for the same or similar professions, etc.

The shortcomings are reflected mainly in the financial and organizational-technical aspects
of realization. Vocational secondary schools usually do not have predetermined plans for
the realization of professional excursions with precisely defined tasks, carriers and deadlines
for realization. It is not good to organize professional excursions ad hoc without defined
content.

6. The importance of a short excursion

Students who participate in the realization of professional excursions have a higher level
of ability to connect theory and practice, a more precise picture of the production process in
real conditions and the ability to perceive the advantages and disadvantages of production.
Students are more informed about the specific production and carriers of this production in
a particular region. Professional excursions are organized exclusively as a group activity
that is also the most fruitful. The group for professional excursions is usually formed on the
basis of the number of students in the department or educational program (visits to the
production entity), or on the basis of students' interest in a specific type of professional
excursion (visit to the motor show). The size of the group is conditioned by the goal of the
excursion itself and the planned way of realization. In the case when professional excursions
are exclusively informative (insight into a certain production process, visits to fairs and other
professional events), the group can be larger (up to 50 students). If the goal of the excursion
is to get acquainted with a specific production process in more detail, where more active
participation of students is expected in certain phases (discussion, conversation with the
carriers of the production process), the groups should be smaller (25 to 30 students). Too
large groups make it difficult to control and realize the excursion and question the
effectiveness of its professional expediency. Professional excursions are an important
teaching method in the structure of subjects that imply the application of practical knowledge
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according to certain thematic units. Within these subjects, professional excursions should
occupy an important place in the realization of the teaching process and contribute to a
better connection between theory and practice. Professional excursions are important for
the modernization of curricula and diversification of the teaching process. Participation in
the implementation of the teaching process depends primarily on the characteristics of the
content of the course, but also other organizational and technical possibilities. The
representation in the structure of the subject is up to 20%.

Within this method, there is usually no space for independent work of students, but it is very
important that each student be an active participant during the realization of the excursion.
Grading professional excursions can be of importance to teaching staff and students. The
teacher can assess the behavior and interest of students during the realization of the
excursion, which can be an integral part of the final grade within a particular subject. On the
other hand, it is very useful for students to evaluate the realized excursion according to a
predefined form and thus assess the quality and expediency of the excursion itself, as well
as the importance for improving their knowledge. This grade can be a good indicator to the
teacher whether the excursion is good and of high quality design, or whether it needs to be
worked on improving it (changing the time of realization, the size of the group, the facilities
that are visited, etc.). Itis very useful for students to express their opinion on the professional
excursion even after the realization through the judging list and discussion with the
responsible teacher. In this way, the teacher is given the opportunity to assess the student's
activity during the excursion as well as the level of understanding of what was seen.

Professional excursions can be one-day and multi-day. One-day excursions are usually
realized by visiting facilities, manufacturers or companies, which are located near the high
school and which can be visited during one (working) day. In the realization of one-day
excursions, it is necessary to concentrate on a smaller number of facilities with specific
production. The organization and realization of one-day excursions is not too demanding.
Multi-day excursions (up to three days) have a wider meaning and can be realized in a wider
area within their own country, or they can also have an international character, if they are
visited specific allyexcerpts of entities located in another state. When multi-day excursions
are realized, it is necessary to plan a tour of as many different business entities as possible
due to the efficiency of the excursion itself. The realization of multi-day excursions should
be led by a team of professional people coordinated by a responsible teacher.

7. The importance of professional excursions as a form of educational
work

What do you remember from school? What made you who you are today? Maybe it
was a group project, a teacher who inspired you, an excursion or a field trip. Maybe it was
even something you did on your own, out of school, after learning about a particular topic.
There must have been something in your life that sparked your passion or aroused curiosity
in you!

Each student enters the classroom with a different experience. We know that students with
more experience work and learn better in school. To be successful, students need to
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connect what they have learned with their experience, that is, with their everyday
environment. Excursions are one way to achieve this goal.

As teachers, we know that excursions are important, but what exactly is their significance?
Excursions are a form of educational work performed outside the classroom. The didactic
value of the excursion is reflected in the following: working in a concrete workplace, direct
observation, deepening and linking earlier knowledge and raising the level of general
culture. It's usually said, "You're worth as much as you've seen!".

This is one of the best tools we can use to provide each student with real-world experiences.
Whether it's going to the employer's library, museum, theater, or a tour of a historical site,
every experience in which the student participates contributes to his understanding of the
world and the acquisition of functional knowledge. In this way, students develop
responsibility towards the future profession patriotism, solidarity, humanism, camaraderie,
sacrifice, collective spirit, life optimism and a realistic understanding of life.

When students leave the classroom and go on an excursion, they can then see the
connection between what they were learning in school and the real world. They begin to
realize that what they learn in the classroom can help them solve the problems they see
around them and that it has a direct impact on what kind of people they become. Students
deepen, expand and enrich their experiences encouraged to be interested in new
knowledge, in order to connect the teaching content with the real world and thus actively
contribute to the development of society.

Our country is a rich learning laboratory. Students who go on excursions become more
empathetic and tolerant and develop critical thinking skills. Excursions give students the
opportunity to think about different topics from a different perspective. In this way, students
develop the ability to observe, perceive and perceive objects, objects and phenomena,
perceive and understand their interrelationships and relationships both in nature and in
society.

Learning on excursions also affects the results in school. In addition, excursions are
important because students can deal with teaching content in different ways. They also
influence students to opt for a life vocation with greater certainty, to cultivate persistence
and perseverance, habits, responsibility, accuracy and value in work, but also to develop a
sense of beauty, love for the profession, nature and its beauty, the achievements of material
and spiritual culture and artistic expression, as well as to notice the role of man and his
impact on the environment and the possibility of its protection.

Most students spend a large part of the day in closed rooms since preschool age, without
moving. Their main activities are social networks, watching TV, video games and so on. Of
course, this negatively affects both the health of children and their overall psychophysical
development.

That is why excursions have their own health, pedagogical and broader social justification,
given that they contribute to the improvement of health and the overall psychophysical
development of students. The efforts of society should be aimed at creating optimal
conditions for the organization of this significant aspect of pedagogical activity of the school
and other educational institutions.

The state in which every child lives is an incredible resource for expanding his
knowledge. Online or in the classroom, we can't meet all the people or visit all the places.
Unfortunately, some excursions are not associated with what is taught in school, and

justifications are most often found in the lack of time, finances or the fact that the material
cannot be adequately linked to the topic of the excursion. Excursions should be in the
function of better teaching and be associated with the study of teaching material. In this way,
teaching is associated with life, everyday concepts are connected with scientific concepts,
and students study certain contentdirectly. This experience of learning through excursions
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can revive lessons and awaken enthusiasm in students. As teachers, it is our duty to enable
them to do so, because they are the driving force of the future and education.

9. Conclusion

Learning through professional excursions is a special style of learning. This way of
learning is characterized by cognitive (experiential), situational and active learning. A
professional excursion is a typical example of applying and interweaving these types of
learning. Learning based on previous experience and through gaining new experiences is
not only characteristic of students but also teachers. On excursions, teachers also learn
experientially. Professional excursions provide the most opportunities for approaching
teaching and learning.
Since those who are in a natural physical and social environment or environment that
enables the experiential acquisition of knowledge and skills from different fields through a
special form of social and natural interaction, learning on excursions is largely situational
learning. Predictable new situations, and especially unpredictable and risky situations that
every trip inevitably carries, are a significant factor that affects the design and specificity of
learning on an excursion.
An old Chinese proverb says, "Tell me i I'll forget; show me i maybe I'll remember; Involve
me 1 | will understand.”. However, not all activities on the excursion and all educational
content are suitable for learning, but the opportunities of those who are should be taken
advantage of. Finding the optimal level in the arrangement of two opposites between passive
listening and passive observation to active participation, and between extreme dependence
and full autonomy in the activities that the excursion encompasses, is a particular problem.
Empirical research confirms that they are the most effective, most valued and most
remembered later in life, knowledge and skills acquired through activities on excursions that
imply active participation. Professional excursions are designed to offer a series of activities
in which visitors themselves can participate in reality or virtual simulation, for example, the
principle of operation of individual devices or the specifics of working in certain workplaces.
It was found that such activities encourage a high level of creativity, the development of
skills and critical thinking ability, freedom of response and experimentation in problem
solving with the interweaving of previous and newly acquired experience. In addition, they
have a high motivational effect for further education.
On excursions, curricula are realized by connecting with the geospatial and social
environment (theories and practices), which results in students developing comprehensively
and versatilely. The final outcome of any teaching trip should be a satisfied student.
The notion of a satisfied student is closest to the notions of a created, motivated, safe,
confident, self-respected, happy student. The trip is well realized when the adapted student
returns from it. Apart from pedagogical obsolescence and stubbornness, there is no reason
not to respect and fulfil this requirement.
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7GPEDI CI JA U

POSLOVIMA

SAGETAK

Razvoj proizvodni h snaga, proizvodnih i dr u
doveli su do odvajanja trgovine od proizvodnje, a razvoj trgovine do njenog odvajanja od
promet a, a razvo,j] trgovine [ pr omet a, S
ekonomskopravnim i organizacijskim elementima doveo je do pojave posebnog
specijaliziranog posrednikai gpedi t era, koji je kao organiza
robe nagao svoje mjesto izmelLu vanjskotrgovi
Pod poslovi ma melunarodne gpedicije podr az
vanjskotrgovinskog prometa odnosno posl ovi
(tzvozna gpedicija) |, dopreme iz strani u vl
i zmelLu sekanivhal gt i t e dr gave(provozna il t
melunarodni gpediteri, te obavljanje drugih

poslova i radnjih u vezi s otpremom,dopremom i provozom robe do samih sajamskih
gt andoarad. i n

Kl jul ngpreidjieliija, gpediter, sajamski posl ovi ,
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1. UVOD

U ovom radu je obralena wuloga gpedicije u
utovaru i istovaru sajamskih eksponata, transportu istih, i samoj organizaciji sajmova.
Linjenica je da se na organizovanim saj movi

odrelenih proizvoda, vel se na takvim saj mov
proizvodi izlogeni. Od osobite gtanwvdadnmasthkolij
smjegteni proizvodi, jer to odaje |ice firme
neko dopremit. i ot premiti do i od saj ma, g
proizvode koji se transportuju potrebno je propisnoupakovat i da ne bi (o
ogtelenja. Upakovani proizvodi se prije prev
na mjestu organizovanja saj ma, [ pri tome se
te poslove na sebberpr kwjgimaagked u obavl jene
koji je dugan platiti cijenu obavljene uslug
marketing.

2.ULOGA GPEDICIJE U SAJAMSKI M POSLOVI

Specifilnosti ¢p ealova mogs deisdyledatikioaomradk ovih osnovnih
tema:

osnovna obiljegja sajamskih poslova,
trgigna politika (marketing) gpediters
mehanizacija ukrcaja, iskrcaja i prekrcaja tereta,

pakiranje i organiziranje otpreme sajamskih eksponata i

obralun gpediterskih wusluga.

NP

21. OSNOVNA OBILJEGJA SAJAMSKI H POSLOVA

Saj amski posl ovi obuhvataju uglavnom i zI|l agan
na organizovanim sajmovima koji moga iiltii lolp:
saj movi , kKoj i su vremenom se izdiferenciral
sajmove uzoraka i specijalizirane saj move uz
mogu 1 zIl agat. razlilite vrste mnabhe akdok zhnags
izl agati samo odrelene vrste robe kao npr. a

Sajmovi mogu biti?:

o stalni odrgavaju se svake godine u odrel
Opovremeni (specijalizirani sljaije wimd i mjesbuj | S
gdje je veliki interes za odrelLenu vrstu

Dangnji gpediter:i uz ponudu osnovnih gpedite
a jedna od takvih usluga su upravo sajamski poslovi, odnosno organizacija sajmova i sve
druge aktivnosti vezane za tu organizaciju. Kompl et an ni z izl agal ki
gpedi teri osigurava sjajnu prezentaciju. Bez
veli kih industrijskih magina, I | igu deloslopittrmat v e
gpeditera kad je u pitanju dostava eksponat a
[ na svakom mjestu usvijetu.

L www.wikipedia.com
2 www.webgradnja .hr
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Korisnici sami mogu I zabradcestpoermier ent dldo in alil
samaisasajma,apot om gpediteru prepustiti svu dokuil
vezane za uvoz i izvoz kod melLunarodnog tr al
posl ovima igra sajamski prostor. Savremeni {
pravili mbretbletipa. sajamskog prostora ne smije
progla su vremena kada je sajamski prostor
gtanda. Danas su izlogbe na sajmovima sastayv
uskladu moraju zadovol jiti temel jne estetske i
znal aj ni posl ovni i nkubator.i [ punktovi skl a

zato se prilikom odluke izlaganja na sajmu treba definirati cilj izlaganja.

Postoje tri osnovna cilja izlaganja®:
o] razvoj imagea tvrtke
0  predstavljanje proizvoda
o] prodaja proizvoda ili usluga

Razvoj imageatvrtke. Uk ol i ko i zI| agal na saj mu g¢gel. pr e
biti usmj ereno pr ema njegovim baznim kar al
sajamskog prostora pratit Ie kuina boja, slo
kojimi dedstawi ti i razvijati image tvrtke t]j

je moderno sukladno eksternoj komunikaciji tvrtke uspostaviti neposredni kontakt sa
korisnikom. Stoga mnoge tvrtke urelLuju sjajam
neposrednu komunikaciju sa sudionicima.

Predstavljanje proizvoda.Ur eLenj e sajamskog prostora za ([

zapravo O Vrsti proizvoda. U svakom slul aju
odisati svim vagoimvobal | ¥gfrmae il izl ogb
makete I wuzorke proizvoda, boja I | ogo mor aj
dozvoljavaju propisi organi zatora saj ma svak
mo | i obiats tpstirati ili konzumirati proizvod.

Prodaja proizvoda ili usluga. Ovo je najkomercijalniji vid izlaganja i zapravo ne zahtjeva

neeki poseban dizajn, najlegle se radi o uslu
[ na 1 zI|l agal ur g eoldaav isjaeamot idopposj etitelja o po:
Ovakvi, prodajni prostor.i podrazumijevaju gt
22. POSTUPAK PRI MIJIENE | URENRENJA SAJAMSKOG |
Kada se odredio cilj nastupana sajmuisamimtimene ki osnovni princip U
prostor a, potrebno je odreditd.i [ narul i ti t
tehnil ke uvjete gtanda, smjegtaj gtanda te r
izlaganje na sajmu kao i kojeustan ove i | i odj el i unutar organi

realizaciji posebnih uvjeta izlaganja.

Faze realizacije i ur e
1. Narudgba za promoci
se u pisanom obl i ku

ttenja sajamskog prosto
j u iizdvaagadar udgbapr/i jparv
i sadrgava detaljne u:

3 www.webgradnja .hr
4 www.webgradnja .hr
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sajmova narudgbe / prijave vel i ma stand
samo popuni sukladno svojim zahtjevima.

2.Prihvaienje i razmatranjeiuvjetia izlaganij
su izlagalu u pisanoj for mi [ 0 lorganizatora.u v j €

Prikazani su u obliku pravilnika kojeg se stranke pridrgavaju obo
realizacije posla.

3. Osnovne i sekundar nies utkd rardinlok en au uldwyd e ko
osnovne tehnil ke zahtjeve izlagala (obl ik
definira cijena tih usluga.

4. Odabir materij aliai azkao isze aadrui gttakalaer ubr a
Izl agala, nisu primarno uvjet koji treba
konstruiraju i di zajniraju gtandove od
organizatora sajma. Temeljna ponuda organizatora podrazumijeva aluminijske,
pleksi i iver profile.

23. SPECI FI LNI UVJETI | ZLAGANJA

Ponekada specifilnost sajamskog posla upravec
proces prat. r o b u kwijgdaostirtjenijeanansjanjenja daljnfojrdigtiibgciji,e
nego ima reprezentativnu ulogu, za razliku od ostalih unosa robe na sajam gdje roba ima

dal jnju trgoval ku vrijednost I namijenjena |
Uslugu sajamskih posl ova u velini slul aj eva danas
organizacije sajmova, stoga je potrebnu prilikom ugovaranja izlaganja s organizatorom
dogovorit. i tu moguinost kako sam izl agal n
koj i u ajaankke posloves

U skladu s predstavlijenom temom moge se ista
promocije u svijetu, no velina izlagala il:i
real i zirat.i i ur edi t i jesnatih prabterka pospanuoek w1 tranutku |z

kada se uhvate u kogtac sa samom orgahni zac
promocije, on je vrlo kompleksan pa je ponekad dobro, ukoliko tvrtka nema sektor koji se

i skl julivo bavi pr omo c izgcijp nsajamsitea promnacige L peepustie i
strulnjaci ma i agencijama koje se bave tim
urelenje sajamskog prostora I reali zacija sa
dobro razmotre svoj ezatmnkkpleeneuréalizasiugui nosti , a

Sl.1. Sarajevski sajam

Sarajevski Sajam (sl.1.) danas organizuje preko 20 specijalizovanih sajmova na 27.000
met ar a kvadratnih izl ogbenog prostor a. Sva
zauzi maju ve@lriikiredmalmajdegavanji ma ovog dij el
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3. TRGI GNA POLI TI KA ( MARKETI NG) GPEDI T

Gpediterski marketing je skup planiranih, ko
aktivnosti kojima se u partnerskim odnosima s aktivnim sudi oni ci ma | ogi st
povezuju svi djelotvorni procesi savladavanja prostornih i vremenskih udaljenosti brzih,
sigurnih i racionalnih transformacija materijala, dobara, (polu)proizvoda, repromaterijala,

givih givotinja(...) rodga$iarowidnskagibagzaet ed ¢
prodavatelja do kupca, od skl adi gta do s k|
pripadajuie informacije, a da se pri tome me
sudionika u lo%gistilkim |l anci ma

Gpediter.i kao l ogi stil operatori trebaju
potencijalnih komitenata i time ukIljuliti wu

4. MEHANIZACIJA UKRCAJA, ISKRCAJA | PREKRCAJA TERETA

Da bi se sajamski eksponati od proizvodaca dopremili do sajmova i nazad, te da bi

se utovarali, i stovaral.| na transportna sSrec
transportnu mehanizaciju (sl .2, sl . 3). Ta m
akumulat or ska kol i ca, rul na i el ektrilna kol i c:

tereta, autodizalice za vodoravno I uspravno

Sl.2 Pretovarna mehanizacija
Ovisno o tome koja je vrsta transportiranih sajamskih eksponata u pitanju, mogu se koristii
i viljuskari, vele autodizalice te razlilite

5 www.wikipedia.com
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SI .3 Rulna pretovarna mehanizaci
5. PAKIRANJE | ORGANIZIRANJE OTPREME SAJAMSKIH
EKSPONATA
Na sajmu se | esto izlage roba koja je stigloe
Kada carinska roba prijelLe carinsku <c¢rtu, [

upuluje tu robu ocjarzian aordnrieclie nnia dsl aej ganm.

Sajamska roba koja stigne u mjesto gdje se

carinarnici na temelju propisanog obrasca. N
podnosi carinarnici deklaraciju za sajamsku robu. Nakonobav | j anj a carinj enj
predaje dotilnu robu izlagal u. Na posebnom o
eksponat a. Nakon zatvaranja saj ma, gpediter
poslove oko organiziranja otpreme sajamskih eksponata. Mnoge eksponate potrebno je
prije otpreme propisno pakirati. Gpediter 1e
pomoil u specijaliziranih slughbi za pakiranje.
Nakon zatvaranja saj ma, gpediter trebwoko naj
organiziranja otpreme sajamskih eksponata. Mnoge eksponate potrebno je prije otpreme
propisno pakirati. Gpediter e il sam obav
specijaliziranih slugbi =za pakiranje.

Nakon pakiranjae k sponata obavlja se ponovni cari nsk
deklaracija za sajamsku robu. Gpediter je, k
i nozemstvo, odnosno vratitd.i u konsignaci | sl

eksponata u pitanju, spediteri vrse tri vrste pakovanja®:
o Unutrasnje
o Vanjsko
o Pakovanje specijalnih stvari

51. Unutragnje pakovanje
Kada je u pitanju wunutrasnje pakovanj e,
prostora izmelu vanjske ambal age i upakovan

nekom vrstom obl oge, bil o da se radi O zgugyV

5.2. Vanjsko pakovanje

Prilikom transporta, pogiljka moge biti Iz
usl ova i turbulencija prilikom transporta,
znal aj a. Proizvodi koji s e mopgoug i kl'gjrkiis tsiut i Z a

q vrele

1 koverte

1 kutije

1 tube

6 www.dhl.com
7 www.dhl.com
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| trake
1 trake i film za umotavanje
1 bandagiranje

Uvijek koristitrakel PEHkespedivraet epreporul uje po
l' jepljivu traku. | zbj egavajti korigtenje <ce
nedovoljno jake i pogodne samo za kancelarijsku upotrebu. Mogu se koristiti i druge vrste

traka, kkogt o j e papirna traka ojalana vlIakni ma.
ugetom, jer uge moge prorezati karton i ogte
zatvoriti kutiju sa gest komada trake, kako

DT
D
= 5

Sl.L4Li jepljenje kutije sa gest koma

koli ko se odlulite za pojalanu papirnu tral
trake. Ne zaboravite da traka mora biti duga
A Trake od pol i est er aolipmaienskh navisokimaempemtyramap d p

jale su i zadrgavaju svoja svojstva u vl a

primjenama zbog nige cijene.
A Metalne trake za bandagiranje su n

aj e
Preporuhpjbose korigtenje samo za dr

bol j
vene
5.3. Pakovanje specijalnih stvari

Poj edini predmet.i su osjetljiviijdi [ podl ogn
ogtelenja ako ni su adekvatno upakovani . Ta
pakovanje sun pr. Leci | dokumenti, knjige,pr agk ast it ek wiviie&dizne, t ek
mape i, fotografskeglkopije, mak aze i,elme&kgeavil na/ el e ksportskin s k ¢
reketi,i gr al k.e i i gre

6. OBRALUN GPEDI TERSKIH USLUGA

melLunarodni gpediteriorinmajtu Kkateioly
standardne gpediterske posl ove. K
ti na umu nekoliko |injenica

er ima pravo na naknadu trogkova i
er ima pravo zal oga,

8 www.wikipedia.com
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3. gpediter ima pravo zadrgavanj a,

4. gpedi ter ima pravo na naknadu za svoje us
Svoje usluge sajamski gpedarniefre oba ajpedivtee ms
melLunarmodsaj movi ma, samostalnim i specijali]i
priredbama.Gpedi t eri shodno dogovoru i sklopljeno
za ulinjene wusluge, ostvarene trogkove pri 1

naknaduukol i ko kojim slulajem dodje do ostel]lenja

7.ZAKLJUL AK

U okviru ovog rada obradil!] smo ulogu i zn
organi zovanju sajamskih poslova. | i nzjleongiecnaa jr
sajmovima treba neko upakovati, natovariti i
potrebno je istu robu vratit.i u skl adigta, t
gpedi teri. Gpediter.i nar ol i t odopadmeanmpva kada sml a k ¢
melLunarodni saj movi u pitanju jer je tada po
gpediteri obavljaju niz carinskih poslova i |
do i zmirivanja dugova aiobavieng ostugeakomignta,daitd r i me
uglavnom unaprijed ugovoreno i zmelu dvije st

specijalnih gpediterskih poslova koje gpedit
moraju svoje usl ulgaLlipodtoil j§gavtatdgi gniumkzahtj e
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/. FORWARDING IN FAIR

BUSINESS

ABSTRACT

The development of production forces, production and social relations and the appropriate
division of labor led to the separation of trade from production, and the development of trade
to its separation from traffic, and the development of trade and traffic, with all its technical-
technological, economic-legal and organizational elements, led to the emergence of a
special specialized intermediary - freight forwarder, who as an organizer of dispatch, delivery
and transit of goods found his place between foreign trade entities and international carriers.
Under international freight forwarding business, we mean business services of foreign trade
traffic, i.e. business: shipment of goods from one's own country to a foreign country (export
freight forwarding), delivery from a foreign country to one's own country (import freight
forwarding) and transit of goods between foreign countries via a foreign country (in transit
or transit freight forwarding) performed international freight forwarders, and performing other
prescribed or usual special (side) jobs and actions related to shipping, delivery and transit
of goods to the fair stands and back.

Keywords: freight forwarding, freight forwarder, trade fair operations, logistician,
mechanization
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1. INTRODUCTION

This paper deals with the role of forwarding in trade fair operations, more specifically in
transshipment, loading and unloading of trade fair exhibits, their transport, and the
organization of trade fairs itself. It is a fact that at organized fairs not only the presentation
and sale of certain products is done, but also the image of the company or the company
whose products are exhibited is created. The organization of the fair itself and the stand
where the products are placed are particularly important, because it reveals the face of the
company whose products are there. Also, someone has to deliver and ship those products
to and from the fair, which includes a series of operations and procedures. All those products
that are being transported must be properly packed so that they are not damaged. Packaged
products must be loaded before transportation, and and unloaded after transportation at the
place where the fair is organized, and different handling machinery is used for this. All these
tasks are taken over by the freight forwarder, who at the end of the service issues an invoice
to the user who is obliged to pay the price of the service. For forwarders, forwarder marketing
is of particular importance.

2. THE ROLE OF FORWARDING IN TRADE FAIR
The specifics of freight forwarding trade fairs can be seen through the processing of these
basic topics®:
Basic features of fair business,
Mar ket policy (marketing) of forwarding o
Mechani zation of tlraaadgismg ,p memlto adi rcaga ragrod
Packing and organizing the shipment of fa
Calcul ation of forwarding services.

N ga b wdNPEF

.1. Basic features of fair business

Fair business includes mainly the display and sale of certain fair exhibits at organized fairs,
which can be general or specialized. At the beginning, these were classic fairs, which over
time differentiated into modern sample fairs, namely general sample fairs and specialized
sample fairs. At general sample fairs, exhibitors can exhibit different types of goods, while
at specialized sample fairs, exhibitors can only exhibit certain types of goods, such as cars,
textiles, wines, etc.

Fairs can bel®:
- permanent are held every year at a certain time and in a certain place,
- occasional (specialized fairs that are held at the most convenient time and place where

there is great interest in a certain type of product).

Today's freight forwarders, in addition to offering basic freight forwarding services, also offer
certain special services, and one of these services is fair business, that is, the organization
of fairs and all other activities related to that organization. A full range of exhibition services
offered by freight forwarders ensures a great presentation. Regardless of whether works of

Swww.webgradnja .hr
O www.webgradnja .hr
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art or large industrial machines are being exhibited, or the client already has a stand at the
fair, clients can rely on the freight forwarder when it comes to the delivery of exhibits, stands
and promotional materials, on time and anywhere in the world.

Users can choose their preferred mode of transport - road, air or sea - to and from the fair,
and then leave all documentation, customs clearance and formalities related to import and
export to the freight forwarder. The fair venue plays a particularly important role in fair
business. The modern fair venue must be arranged according to certain rules. The
arrangement of the fair venue must no longer be taken for granted, the times when the fair
space had an exclusive exhibition role, a static stand, are gone. Today, exhibitions at trade
fairs are an integral part of the company's advertising strategy, and accordingly they must
meet basic aesthetic and other advertising criteria. Fairs are important business incubators
and points for establishing new collaborations, but also for maintaining existing ones, so
when deciding to exhibit at the fair, the goal of the exhibit should be defined.

There are three main objectives of the presentation'?:
o development of the company's image
o product presentation
o sale of products or services

Development of the company's image. If the exhibitor at the fair wants to represent the
image of the company, the presentation will be directed towards its basic characteristics of
recognition. The arrangement of the fair venue will be accompanied by the color, slogan,
trademark and additional promotional content that will present and develop the image of the
company, i.e. features of its image. Recently, it is fashionable to establish direct contact with
the user in accordance with the company's external communication. Therefore, many
companies organize an "open-type" trade fair area where they establish direct
communication with participants.

Product presentation. Arranging the fair space for product presentation actually depends
on the type of product. In any case, if this is the main goal, the arrangement of the space
must reflect all the important features of the product. Showcases or exhibition shelves
should contain models and product samples, the color and logo must dominate the space,
and if possible and the regulations of the fair organizer allow it, it would certainly be good to
arrange a space where the product can be tried, tested or consumed.

Development of the company's image. If the exhibitor at the fair wants to present the
image of the company, the presentation will be directed towards its basic characteristics of
recognition. The arrangement of the fair space will be accompanied by the house color,
slogan, trademark and additional promotional content that will present and develop the
image of the company, i.e. features of his image. Recently, it is fashionable to establish
direct contact with the user in accordance with the company's external communication.
Therefore, many companies organize an "open-type" trade fair area where they establish
direct communication with participants.

1 www.webgradnja .hr
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Selling products or services. This is the most commercial type of exhibition and does not
really require a special design, it is usually a service or product that has its own consumer
group and it is up to the exhibitor to inform the visitor about the existence of their exhibition
space. Such sales premises include an open-type stand with storage space.

2.2. Procedure of application and arrangement of the fair space

Once the goal of the exhibition at the fair and therefore some basic principles of organizing
the fair space has been determined, it is necessary to determine and order the basic
technical parameters of the stand, the secondary technical conditions of the stand, the
placement of the stand, and consider the additional services and needs required for
exhibiting at the fair, as well as which institutions or departments within the organization of
the fair can help with the implementation of special exhibition conditions.

Stages of realization and arrangement of the fair venue:*?

1. Exhibitor promotion order or exhibitor application i this order / application is made in
writing and contains detailed conditions and needs of the exhibitor. Most fair organizers
already have standardized orders/applications as a form that the exhibitor simply fills in
according to their requirements.

2. Acceptance and consideration of the conditions of the exhibition and the organizer - the
conditions of the exhibition are presented to the exhibitor in written and they are a condition
for the thorough cooperation of the exhibitor - organizer. They are presented in the form of
a rulebook which the parties adhere to mutually during the implementation of the work.

3. Basic and secondary technical services - in accordance with the order that already defines
the basic technical requirements of the exhibitor (stand shape and stand dimensions), the
price of these services is hereby defined.

4. Selection of materials for the construction of the stand - although they are also included
in the technical conditions of the exhibitor, they are not the primary condition that the fair
organizer should ensure, because some exhibitors construct and design stands from
materials that are not in the standard offer of the fair organizer. The basic offer of the
organizer includes aluminum, plexiglass and chipboard profiles.

2.3. Specific conditions for exhibiting

Sometimes the specificity of trade fair work is precisely that the documentation and the entire
process follows goods that do not have their own market value, i.e. it is not intended for
further distribution, but has a representative role, unlike other entries of goods to the fair
where the goods have further commercial value and are intended for further distribution in
the market where they are placed. In most cases, the service of trade fairs is offered today
by various freight forwarders within the organization of trade fairs, therefore it is necessary
to agree on this possibility with the organizer when contracting the exhibition, so that the
exhibitor does not waste time on customs and other regulations governing trade fairs.

In accordance with the presented topic, it can be pointed out that fair promotion is a very
common form of promotion in the world, but most exhibitors or potential exhibitors do not
know how and in what way to realize and arrange the fair venue and exhibition. They only
become aware of these problems when they come to grips with the organization itself.
Although the promotion process seems simple to the eye, it is very complex, so sometimes

2www.webgradnja .hr
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it is good, if the company does not have a sector that exclusively deals with promotion, to
leave the organization and realization of the fair promotion to experts and agencies that deal
with that work. For all those who think that the arrangement of the fair space and the
realization of the fair promotion is a new challenge for them, let them first carefully consider
their goals and possibilities, and then let them start the implementation.

Fig.1 Sarajevo fair

Today, the Sarajevo Fair (Fig. 1) organizes over 20 specialized fairs on 27,000 square
meters of exhibition space. Due to their quality, fair events are of great importance in the
economic events of this part of Europe.

3. MARKET POLICY (MARKETING) OF FORWARDING
ORGANIZATIONS

Freight forwarding marketing is a set of planned, coordinated, regulated and controlled
freight forwarding activities which, in partnership with active participants in logistics chains,
connect all effective processes of overcoming spatial and temporal distances for fast, safe
and rational transformations of materials, goods, (semi)products, raw materials, live animals
(...) from the raw material base to the consumer, from the sender to the recipient, from the
seller to the buyer, from the warehouse to the warehouse, "door to door”, including the
associated information, while at the same time meeting the needs and requirements of
possible active participants in logistics chains®.

Freight forwarders as logistics operators need to adapt their service offerings to the
demand of potential clients and thus include them in logistics processes, i.e. in logistics
chains.

4, MECHANIZATION OF CARGO LOADING, UNLOADING AND
TRANSSHIPMENT

In order for the fair exhibits to be delivered from the manufacturers to the fairs and back,
and to be loaded and unloaded on the means of transport, it is necessary to use certain
handling and transport machinery (Fig. 2, Fig. 3). This machinery includes: ordinary carts,
electric battery carts, manual and electric carts for automatic transfer and moving of loads,
truck cranes for horizontal and vertical moving and lifting of loads, cranes.

13 www.wikipedia.com
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Fig.2 Loding machinery

Depending on the type of transported fair exhibits, forklifts, larger truck cranes and various
other types of auxiliary handling equipment can be used.

-

Fig.3 Manual loading machinery
5. PACKING AND ORGANIZING THE SHIPMENT OF FAIR EXHIBITS

Goods that have arrived directly from abroad or from a customs warehouse are often
exhibited at fairs. When the customs goods cross the customs line, the customs office of
entry under customs supervision refers the goods to the customs office responsible for the
specific fair.

Fair goods that arrive at the venue where the fair is held are reported to the customs office
in charge, based on the prescribed form. Based on the appropriate documentation, the
freight forwarder submits a declaration for the fair goods to the customs office. After customs
clearance of the goods, the freight forwarder hands over the goods in question to the
exhibitor. He confirms the receipt of a specific exhibit on a special form.

After the closing of the fair, the freight forwarder needs to perform numerous tasks in the
shortest possible time to organize the shipment of the fair exhibits. Many exhibits need to
be properly packed before shipping. The freight forwarder will either do the packing himself
or organize it with the help of specialized packing services.

After packing the exhibits, a new customs inspection is carried out. In this way, the
declaration for fair goods is discharged. The freight forwarder, as the applicant of the
declaration, is obliged to return the goods abroad, i.e. return them to the consignment
warehouse. When it comes to packing and protecting exhibits, forwarders carry out three
types of packing:

o Internal

o External
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o Packing of special items
5.1. Inner packing

When it comes to the inner packaging, it is recommended to leave at least 5 cm of space
between the outer packaging and the packaged product. This space should be filled with
some kind of padding, whether it's crumpled up newspaper or old pieces of fabric.

5.2. Outer packaging

During transport, the shipment may be exposed to adverse effects due to weather conditions
and turbulence during transport, so adequate packaging is of key importance. Products that
can be used for optimal packaging of shipments are:

bags

envel opes

boxes

tubes

tapes

tapes agfim wr appi

bandagi ng

Too J>o T T To Do Do

Always use strong and sturdy tapes i DHL forwarder recommends polypropylene or vinyl
tape. Avoid using cellophane tapes, which are cheaper but usually not strong enough and
suitable only for office use. Other types of tape can be used, such as fiber-reinforced paper
tape. Wrapping the package with rope is not recommended, as the rope can cut through the
cardboard and damage the package. If you use tape, it is recommended to close the box
with six pieces of tape, as shown in the pictures Fig. 4:

DT
D
=

Fig. 4 Gluing the box with six pieces of tape

If you choose reinforced paper tape, the box can be closed with only two layers of tape.
Remember that the strip must be longer than the edges of the box by 80 mm or 32 inches.

- Polyester tapes stretch less than polypropylene tapes at high temperatures, are
stronger and retain their properties when wet. They can replace steel in many applications
because of the lower cost.

- Metal banding straps are best for very heavy shipments, and do not stretch. It is
recommended to use them only for wooden crates.

5.3. Packing special items
Some items are more sensitive and susceptible to damage than others, and damage can

easily occur if they are not adequately packed. Such items require special packaging, ex
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leaflets and documents, books, powder products, liquids, viscous liquids, maps and
drawings, photographic copies, scissors and knives, electrical/electronic equipment, sports
rackets, toys and games.

6. CALCULATION OF FORWARDING SERVICES

Fair international freight forwarders have the same obligations, rights and responsibilities as
freight forwarders who perform standard freight forwarding operations. When it comes to the
calculation of freight forwarding services, several facts should be kept in mind:

1. the freight forwarder has the right to reimbursement of expenses and an advance
payment,

2. the freight forwarder has the right of lien,

3. the freight forwarder has the right of retention,

4. the freight forwarder has the right to compensation for his services.

The fair freight forwarder calculates its services on the basis of the Tariff for freight
forwarding services at international fairs, independent and specialized exhibitions and
similar events. In accordance with the agreement and concluded contract, the forwarders
have the right to request compensation for the services rendered, costs incurred during
transportation, and clients also have the right to compensation if by any chance the
transported fair exhibits are damaged.

7. CONCLUSION

This paper deals with the role and importance of forwarding and forwarding organizations in
organizing trade fairs. the fact is that every product that needs to be exhibited at fairs needs
to be packed, loaded and brought to the fair venue by someone, and after the fair, the same
goods must be returned to the warehouse, this role is taken over by freight forwarders for a
certain fee. Freight forwarders especially help and facilitate the transport of goods to and
from fairs when it comes to international fairs, because then it is necessary to transport
exhibits to other countries, and then freight forwarders perform a series of customs duties
and procedures. Upon completion of the work, the debts and fees to the forwarders for the
services rendered to the client are settled, and this is generally agreed upon in advance
between the two parties. Fair jobs are just one type of special freight forwarding jobs that
freight forwarders offer to clients, and in order to survive on the market, they must improve
their services and harmonize them with market requirements.
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1. UVOD

Poemt rajnostna mobilnost predstavlja znanj e,
razvijamo potrebe posamezni ka, podjetij in d
Z nami je sicer ge kar nekaj | asa, vendar
dokazujejo tudi dokumenti nacionalnega pomena, kot je Strategija razvoja prometa v
Republiki Sloveniji, K i obsega vel kK ot 200 strani i n o

trajnostne mobilnosti v RS in pa tudi dokumenti evropskega pomena.

Evropska komisija navajak | j ul e cilje trajnostne mobilnos
ePutting European transport on track for the
1. Spodbuj anje uporabe vozil, plovil in | eta
ter povezane infrastrukture i na primer z namestitvijo 3 milijonov javnih polnilnih mest
do leta 2030.

2. Ustvarjanje | etaligl 71inapriperz sdviminpobgdami ka e z
spodbujanje trajnostnih letalskih in pomorskih goriv.

3. Narediti medmestno in mestno mobilnost zdravo in trajnostno i na primer s
podvojitvijo geleznigkega prometa za Viso
infrastrukture v naslednjih 10 letih.

4. Okol ju prijazneijjmga pgroivimamis ppodnedj i tvijo
prometa do leta 2050.

5. Dol ol anj ekac einn ozgalgoitavl janje bolijngprimers pod
izvajanjem obsegnega nabora ukrepov za ze¢

oblikovanja cen v celotnem prometu.

Smernice EU pa seveda vplivajo tudstvuZaosme r op
v okviru projekta Eramus+ KA2 Sustain4dVET v preteklih letih pripravili nekaj zelenih,
trajnostnih gtudi j pri merov, ki j 1 h l ahko
strokovnem i zobragevanju.

V nadal jevanju bo preeadkateraci|lejpredstaviti dijakond trajnastnop r i
mobil nost na zanimiv nalin, jih opolnomol it
okolice v kateri givijo z namenom optimizac,i
imajo na okolje.
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2. SPLOGNE | NFORMACI JE

Gtudija je namenjena za uporabo v poklicnih
tehnik ali podoben program na EQF stopniji 4. Lahko se uporabi tudi za druge poklicne (EQF
3) ali tehnilne (EQF 4) sizmaja.i . Dij aki ne pot

Kompetence, ki jih dijaki pridobijo:

T Razlogi koncept ogljilnega odtisa,

f analizira razlilne vplive razlilnih panog
f analizira posledice, ki izhajajo iz vpliyv
71 analizira celovito prometnos t r at egi j o obl i ne,

f razume pomen trajnostnega prometnega nalr
T analizira | astne potovalne navade in raz

kombiniranja prevoza za doseganje potovalnih ciljev (mestna logistika).
Potrebna orodja:

1 Pametni telefoni z dostopom do interneta,

1 Powerpoint prezentacija,

1 papirin pisala,

T celostna prometna strategija i1 zbrane obl i
strategije za dololeno | asovno oddobje d

lastni spletni strani.

3.1l ZVEDBA GTUDI JE

Gtudija primera spodbuja razvoj sposobnost.i

na podrolju onesnagevanja okolj a. Gtudenti |
uporabiti za osebno trajnostno mobilnost. Di | a k i bodo razvijal.i t ud
trajnostnem prometnem nalrtovanju obl|ine, S
prometa (predvsem infrastrukture) Vv pristojn

Odprta vpraganja za dijake:

1) Kako bi zmanj gadmeta?2og!l ji |l ni odtis pr
2) Kako vaga oblina spodbuja trajnostni prom
3) Kaj bi naredil i/ spremenil.i za spodbujanje

4) Kako vidite potovalne navade sodrgavljano
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Postopek izvedbe:

T Ulitel] ul encem predstaviprspreadgne ni nuf| onri nma

seznani s trajnostno mobilnostjo (Powerpoint prezentacija).

T Ulitelj razdeli dijake v skupine po 4. I m
primerjajo rezultate. Po mognos takikiskugafd el i
givijo v isti obl ini). Ulitelj vsaki skup

T Vsaka skupina mora s pomoljo mobilnih tel

pripravi koncept, kaj jim ta izraz pomeni in zakaj je pomemben. Za analizo koncepta

lahk o uporabijo razl i | m@avkos morago ablikovad tudi aa i .
papirju.
1 Vsaka skupina uporablja telefon za dostop do spletne strani Evropske agencije za
okolje (povezava gtevilka 1), da se stgezna
na okolje in posledicami, ki izhajajo iz °

in posledicah prometa na okolje.

f Vsaka skupina s pomoljo mobilnih telefon
svoje obline (vsaka s kulpiijnakinanaji man alriugior
za boljgo uporabo pridobljenega znanja. V

kazal ni kov/nalrtov trajnostne prometne st
T Vsak posameznik z mobilnim tel efonaeamadant:
emi sije CO2, ki nastanejo |l etno, | e bi se

naj si izberejo kraj bivanja in podjetje, v katerem bi radi delali ter uporabljajo

trajnostno pot . Za izralun naj I z basto, &i] 0 |
ga Iimajo). Vsak gtudent naj izraluna tudi
za del o. Ko dobijo potrebne podat ke (og
registracij e, pnevmati k, |l etni h servisov

avtomobila z uporabo avtobusa in kolesa.

1T Vsaka skupina odgovor.i na odprta vpragal
trajnostnega prometa Vv SVoOji obl ini

T Vsaka skupina predstavi svoje odgovore in

Povezave:

I https://www.eea.europa.eu/themes/transport
 https://www.eea.europa.eu/signals/signals-2022/infographics
1 https://ec.europa.eu/eurostat
1 https://www.carbonfootprint.com/
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Slkal: | zvedba gtudije, vir: | asten

4. ANALIZA REZULTATOV IN IZVEDBE

Za analizorezultatovsmopr i pravi li anketni vpragalni k, ki
kode. Dijaki so dostopali do pred in po-testa, da bi lahko tako ugotovili, koliko predznanja so

i mel i i n koli ko znanja so wusvojili. Vpraga
kompetenc. Dijaki so odgovar | admanjdob-napinvaedagnj a
Ugotovi |l i S mo , da po izvedbi noben dijak ni
odtisa. 8 jih je dalo najvigje mogne oplvawne (
ki jih ima promet na okolje. Noben dijak ni odgovoril, da ne razume vpliva, ki ga imajo

dol ol ene vrste prometa na okolje. Velina je
ali bi bili sposobni samostojno analizirati lastne potovalne navade i n ko mbi ni r a:
vrste transporta z namenom optimizacije, |e
Seveda pa smo tudi ul i telji analiziral:@ | ast
odl il na zaletna mot i viaaog $mod opazitirda ni dobrmyida o oset a v |
nal oge na isti drsnici, saj dijaki hitijo, d
Kot zakl jul ek Dbi oceni |, da so gtwudije pri
monotonost frontalnega nastopanja in spodbujajo aktiven in bolj samostojen pristop k

usvajanju znanj a. Po svetu postajajo vse bc
gtudent ov. Kot primer | ahko izpostavim Posl o

po razvoju i mprimepwY BUyja v okyvirulEG$B](European Council for Small
Business and Entrepreneurship) dostopna tud
razlilnih jezikih, ki jih | ahko vsakdo upora
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Summary

The article presents a case study that we prepared as part of the Eramus+ KA2 project
Sustain4VET. General information about the study, the entire course of implementation and
the results of the implementation are given.

Key words

Sustainable, mobility, pollution
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1. INTRODUCTION

The concept of sustainable mobility allows the basic access and development needs of
individuals, companies and society to be met safely and in a manner consistent with human
and ecosystem health, and promotes equity within and between successive generations.

It has been with us for quite some time but its use and importance are increasing as
evidenced by documents of national importance, such as the Strategy for the Development
of Transport in the Republic of Slovenia, which covers more than 200 pages and states the
goals for a green future and sustainable mobility in the Republic of Slovenia and also
documents of European importance.

The European Commission lists the key objectives of sustainable mobility in its document
entitled "Putting European transport on track for the future":

1. Promoting the use of zero-emission vehicles, vessels and aircraft, renewable and low-
carbon fuels and related infrastructure i for example by installing 3 million public charging
points by 2030.

2. Creating emission-free airports and ports i for example, through new initiatives to
promote sustainable aviation and marine fuels.

3. Make intercity and urban mobility healthy and sustainable i for example by doubling high-
speed rail traffic and developing additional cycling infrastructure over the next 10 years.

4. More environmentally friendly freight transport - for example by doubling rail freight
transport by 2050.

5. Pricing carbon and providing better incentives for users i for example by implementing a
comprehensive set of measures to ensure fair and efficient pricing across transport.

The EU guidelines also affect the European projects in education. Therefore, within the
Eramus+ KA2 Sustain4VET project, we have prepared some green, sustainable case
studies over the past years that can be used in teaching in vocational and technical
education.

I n the followingpraseasedst adhy wwilm olbe whi ch

sustainable mobility in an interesting way,

and perception of the environment in which t
and thet i tmip

i
@ay have on the environment
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GENERAL INFORMATION

The study is intended for use in vocational and technical schools that have a logistics
technician program or a similar program at EQF level 4. It can also be used for other
vocational (EQF 3) or technical (EQF 4) courses. Students do not need prior knowledge.

Competences that students acquire:

A
A
A

T T

Explain the concept of carbon footprint.

Analyse the impact of different traffic modes on the environment.

Analyse the consequences arising from the impact of different traffic modes on the
environment.

Analyse comprehensive traffic strategy of the municipality.

Understand the importance of sustainable transport planning and city logistics.
Analyse their own travel habits and understand the importance of sharing and

combining transport to achieve travel goals (city logistics).

Required tools:

A

A
A
A

PowerPoint presentation.

Mobile phones with access to the internet.

Paper and pens.

Comprehensive traffic strategy of each chosen municipality. In Slovenia it is required
by law to publish a comprehensive traffic strategy for a period of time by each

municipality. Available on webpage of municipality.

. IMPLEMENTATION OF THE STUDY

The case study promotes the development of students' ability to work and research
independently in the field of environmental pollution. Students will be able to estimate which
means of transport to use for personal sustainable mobility. Students will apply critical
thinking to the municipality's sustainable transport planning, since most of the work on
sustainable transport (especially infrastructure) falls under the jurisdiction of the
municipality.

Open questions for students:

1.
2.

How would you lower the carbon footprint of transport?

How does your municipality promote sustainable transport?

3. What would you do/change to promote sustainable transport in your municipality?
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HOW DO YOU SEE TRAVEL HABITS OF YOUR FELLOW
CITIZENS?

Tasks for students:

A

A

A

A

The teacher presents students general info about the case study and learning
outcomes and introduces them to sustainable mobility (ppt number 1).

The teacher splits students into groups of 4. You should have at least 3 groups (12
students), so they can compare results. If possible students are split based on where
they live (students who live in the same municipality). The teacher hands out paper
and pens to each group.

Each group wuses their mobile phones t
prepare a concept of what the term means to them and why it is important. They can
use various web pages to analyse the concept. They should formulate a few
sentences on the paper also.

Each group uses the phone to access the webpage of the European Environment
Agency (link number 1) to learn about the impact of different traffic modes on the
environment and consequences arising from that impact. The groups write down a
paragraph on the impact and consequences of traffic on the environment.

Each groups use the phones to find a comprehensive traffic strategy of their
municipality (each of the groups should have a different municipality). Students
should analyse their own municipality for better use of gained knowledge. Each group
should write a paragraph of key indicators/plans for sustainable traffic strategy in their
municipality.

Each individual uses their mobile phone to access link number 4 and calculate CO2
emissions produced annually if they were to drive a car each day to work. They should
choose their own place of living and a company they would like to work at and use
the sustainable route. They should choose simple cars (e.g. a family car they own)
for the calculation. Each student should also calculate the cost of using a car each
day for work. After they get the necessary information (carbon footprint, calculated
costs of fuel, registration, tires, annual services) they should compare the carbon
footprint and cost of a car with a bus and bicycle.

Each group answers open questions and writes a conclusion of their municipality's
sustainable transport options.

Each group presents their answers and conclusions to other groups.

Data usage and sources:
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Photo 2: Implementation of the study, source: own

5. ANALYSIS OF RESULTS AND IMPLEMENTATION

To analyse the results we prepared a questionnaire which we shared with the students using
a QR code. The students accessed the pre- and post-test in order to find out how much prior
knowledge they had and how much knowledge they had acquired. The questions were
based on competences. The students answered the questions with grades (from 1-least to
5-most).

We found that after the implementation no students indicated that they did not understand
the concept of a carbon footprint. 8 of them gave the highest possible scores (4 and 5). The
students listed as many as 25 different impacts of traffic on the environment. No student
answered that they do not understand the impact that certain types of traffic have on the
environment. The majority chose the middle value (3). When asked whether they would be
able to independently analyze their own travel habits and combine different types of
transport with the aim of optimization the majority answered that they believed they would
know.

Teachers also analyzed their own performance and found that the key to a good
performance is excellent initial motivation. When setting up the tasks we noticed that it is
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not good to have all the tasks on the same slide as the students rush to finish them as soon
as possible (competition by groups).

As a conclusion | would assess that case studies are very interesting for students as they
break the monotony of frontal presentation and encourage an active and more independent
approach to acquiring knowledge. They are becoming an increasingly popular way of
teaching, especially among students around the world. As an example | can highlight the
Harvard Business School which is among the best in the world in the development and use
of case studies. In the EU, the ECSB (European Council for Small Business and
Entrepreneurship) also provides a library of free case studies in various languages that
anyone can use.
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9.MJERENJE | ANALIZA STANJA

GELJEZNI LKE | NFR

SAGETAK

MJERENJE | ANALI ZA STANJA GELJEZNILKE | NFRAS
Povelanjem opsega geljeznilkog promet a, S @
optereienja te wuvolenje vliakova velih brzi
el emenata gornjeg ustroja kolosijeka. l z ti
mjerenja geljeznil ke infrastrukture, a sve
prometa.

Za provedbu svih vagnijih mjer en pdbunkecehiprai j el
skretnicama postoje razliliti mjerni wurelaj.
skupine, a to su rulni mj er ni urelaji [ gel j

Naj boljat ekhai bgba rjege n jparabomomgjauvremenijia mjprioits t i |

strojeva i wurelaja kojima e se mjeritiii a
gornj i i donji ustroj [ kontaktna mrega.

U ovom radu dati [emo osvrt na el ement d ogynrin
trogenju i na urelaje koji se koriste za mje
KI'jul ne (¢eljjedzinil ka infrastruktur a, mj er en

kol osi j ek a24 UnivarfahEMel20, M
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GELJEZNI LKA | NFRAGORRIU KITEERIAOLOSIJEKA

Geljeznil ka infrastruktura obuhvala gornji i

kolodvorske kolosijeke, signalno-si gur nosne urelaje -energptsket r o

urelaje i postrojenja, itepaektormujne rkjaa, j pkaegn
prostor.

Gornji ustroj kol osijeka pruge korist.i se ze
su kol osijek (kol osijek salinjavaju tralni

pribor) i skretnice.

Gornj i ustroj kol osijeka je od iznimnog zna
vagno vrgiti remont i odrgavanje kolosijeka,
gel jezni |l kog promet a.

Tralnice

Osnovna namjena tr admjiec ak gtealiaz rgevinjoe zvnoilll] ki h
optereienje geljeznilkog vozil a i dal je ga

kol osijelnim spojnim i prilvrsnim priborom.

Postoje tri vrste tralnica, a tomsooybgnoéhay

se koristi), te su jog u uporabi ¢gljebasta i

Tijekom kretanja ¢geljeznilkih vozila trogenj
trogenje tralnica najvige | e kodkrgtanjazlalk o e

krivinama osim visinskog trogenja tralnica d
Postoji nekoli ko nalina na koje se vrgi preg

a. ispitivanje indukcijskim strujama -ut vr Li vanj e dubine ogtael en

natral nicama
b. ultrazvul nouiepllivaapeenepravilnosti u un

C. mj erenje popr el mogr epnrjees jeglkaeave tralnice ki

tralnice

d. mj erenje uzduwgripho zmalvoamg e pogrieegaka na gl
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Slika 1.1 strogena tralnica
Kol osi jelni pragovi
Na kol osijelne pragove | vrsto su vezane tr al
Girina kolosijeka predstavlja naj manj.i razma

mjestu kojej e 14 mm i spod gornjeg ruba glave tral

poprelnim razfhakom od 60

Pragovi i maju funkciju da gto ravnomjernije
zastor, a gdje nema kol oguobjgkthhnog zastora na
Pragovi mogu biti drveni, betonski i | elilni
bukovog i hrastovog dr va. S obzirom da | e

at mosferskih utjecaja vrlo jerwlajgammj & a@tto t s ¢

vrgi I mpregnacijom kreozotnim uljem. Na taj
moge dol i i do pucanja odnosno pojave pukoti
velih pukotina pragovi sel ¢ ®esdtoi mal &lrialj reivin mta
3).

Slika2. Puknuti prag Slika 3.Puknuti prag
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Drveni pragovi Sse U novije vrijeme zamjenjuj
uprodul jenom vijeku trajanja, dok je gl avni
na udarce.

Kol osijelni zastor

Zastor e el ement gornjeg wustroja kolosijek

el astilno prenosi opt ereekice ntjrea |lvroizcid ai kmr &g op\
Kol osi jelni zastor mora biti izveden tako
kol osijeka te osiggura pravilan pol ogaj k ol

zastor mora osigurati i laku i brzu odvodnju vode s kolosijeka uslijed utjecaja atmosferskih

uvjeta.

Za kol osijelni zastor wuglavnom se koristi k
trebala bi biti 30-45 cm.

Kol osijelni spojni [ prilvrsni pribor

Osnovna namjena kolosij®ednpgi s@rognpg tapdnal
melLusobno, sprijeldi uzdugno i poprel no pomi
podl ogu na Kkoj o] se nalazi . U kol osijelni p

pragove, podlogne héeihasgste plelestelastptitdi

Sl'i ka 4. Kol osi jel ni pribor
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PREGLED GELJEZNILKE PRUGE

Od velike vagnosti je obavljati vizual ni pr e

donjeg ustroja pruge, objekata i postrojenja koji se nalaze uz prugu. Potrebno je provijeriti

sve dijelove geljeznil ke: k ol os ca mdgoves stanje a | n
prilvrsnog pribora (vijaka), posebno se mora
na stanje kolosijelnog zastor a. Ukol i ko se
potrebno je izvrgiti s an ajenasigurndsteulodvijargueprometa. b i

Pregled gornjeg ustroja pruge obuhvalia vizue

j e provjerit.i sve tehnil ke parametre gel j e
kol osijelnog zastora i ostalo.

Provierastanj a gornjeg ustroja geljeznil ke pruge
Mj er ni urelaji mogu biti Il zvedeni kao:

-rul ni mj erni urelaji

-gel jeznilka vozila posebne namjene (mjerna

RUL NI MJERNI URENnAJI

Rulni mjerni wurelaji ikiorviasgtnd jsieh zrg epreonyjead b uMj
i zvedeni tako da se u gto kralem vremenu mo
nakon provedenog mjerenja skinut.i s kol osi |

izvedeni tako da se mogu lagano prenositi do mjesta primjene odnosno da budu izvedeni

kao samoprevozivi.

Sl'i kab5. Urelaj za mj erenj e profil a tralnic

urelaj (i zvor:apps.unizg. hr)
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[ geometrije kolosi)eka(GralLevinar 4/ 2014
VOZILO ZA OBILAZAK PRUGE M24 UNIVERSAL

Vozilo za ¢gel jeznil ke svrhe ruske proizvodnj

SekcijazOP-a ( Sekcija za odrgavanje pruga ) za r

slici 7. To je klasi | nial kkoag aavwatnosrkab ii lzav,e dprai It av
tralnicama s dvije monobl ok osovine, od toga
Umj esto starog 2.5 | motora sa 4 cilindra i
Mercedesov 4 ci | i ndiell3n0Okretdnjeseobdvlja mdizalioom kajagze s e r
ulvrgliena poprelno na sredini vozila. Vozilo

Slika 7. M24 Universal (zeljeznice.net)

TRALNILKO MJERNO -M@©ZzZI LO EM

Tralnil ko mj e r n o-mjewnib zkardkwristika e HMA1R0 kzgyadila je tvrtka

Pl asser &Theurer, a nal azi Sse uU inventarnom
vozilo je gestosovinsko samohodno dizel seko n
ugralena mjerna oprema za Shimanje propisan
el ektroni | ka i ralunalna oprema za pohranu,
Mj erno vozilo raspolage s dva upr avdopaavbzhkaa mj
smjer a. Uz svako wupravljalko mjesto nal azi

podataka vagnih za obavljanje mjerenja (nail

prugne gralevine) i i spr av ake ksiel oonbeatva rj sak ogpgoam ¢
osovina postavljenih i zmelLu osovinskih skl op
se djelovanjem uspravni h i vodoravnih sil a
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nal aze se mjerni stol j i r &leumal our eMjagraniz ast
mjernog dijagrama i urelaja za 1spis numeri|
Kima-ur elLaj i ma koji odrgavaju stalnu temperat
opreme.

Tralni| ki m mj er ninmernhé&azakt¢ristkaEM4R20i pkovj eravaju

geometrijski parametri uporabnoga stanja kolosijeka:

A uzdugni profil voznih povrgina tralnica u
A iskrivlijenost ravnine kolosijeka,
A visinski odniogse ntjrea |wa ncjas ke ntardavl ni ce kol osi |

A smjer (zakrivljenost) tralnica u kolosijek

Sl'ika 8. prikazuje t#a20l ni | ko mjerno vozil o E

Slika 8. Tralnil|¥20 mjerno vozilo
Tehnil|l ke karakteristike -1200al ni |l kog mjernog Vv
Tr al ni | rhovoziig EM-120

ukupna masa 48,34 t
promjer vozni 850 mm
promjer mjern 350,7 mm
snaga motora 368 kW
najvela mjern 120 km/h
najvela vozne 120 km/h
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Gl avni dijelovi mj er#d20g tralnil|l kog vozila EN
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GEOMETRI JSKI PARAMETRI UPORABNOGA STANJA &
MJERENJA

Tralnil|l ki m mj er ninmermnhé&azaktéristkaEMAR20i pbkovj eravaju

geometrijski parametri uporabnoga stanja kolosijeka:

-uzdugni prof il v o zkolosijekyp (stabitngst kol@sijeka). a| ni c a

- iskrivljenost ravnine kolosijeka

-girina kolosijeka

-visinski odnos tralnica I nadvigenje vanjske

smjer (zakrivljenost) tralnica u kolosijeku
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ANALIZA GEOMETRIJSKOGA UPORABNOG STANJA KOLOSIJEKA
TRALNI LKI M MJERNI M VOZI L @NERNIH TE
KARAKTERISTIKA EM-120

Tralnil|l ki m mj er ni-mjernihokaraktertssttha EMelBOnobdvlja se provjera i
analiza geometrijskoga uporabnog stanja kolosijeka. Uporabno stanje pojedinih
geometrijskih parametara kolosijeka provjer:

opreme ugralene u mjerno vozilo.

Rezultati provjere pohranjuju se i obraduju
(grafikona ) i numeril koga mjernog izvjeglia. (slika
Mj er ni di jagram jest grafil ki prikaz na koj e

na duljini pruge na kojoj je provjera obavljena :

-pol ogaj l ukova i prij el az ncediovnih prkelaaa,amostosak r e t
tunela i

kolodvora.

kil ometar ski pol ogaj (stacioniranje) pruge
-uzdugni prof il (stabilnost) | ijeve tralnice
-uzdugni prof il (stabilnost) desne tralnice

- grina kolosijeka
-visinski odnos tralnica u kolosijeku (nadvi:
smjer (zakrivlijenost) I|lijeve tralnice u kolc

smjer (zakrivljenost) desne tralnice u kol os
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Zaglavlje mjernog dijagrama
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Slika 9. Mjerni dijagram

Mjerno vozilo ima dva wupravljalka mjesta (1
smjera. Pologaj tralnica u kolosijeku i prav
ovi si o pologaju 1. il 2. u p rstawd sp autokaisgia mj
odnosu na kil ometar ski pol ogaj (stacioniran
prugama pol ogaj l'ijeve i desne tralnice uvi|j

pol ogaj a.

Ral unal ni program omogeuniauj mj eurnoodgaevnnjieh pdroopnuj g
vrijednosti geometrijskih parametara ovisno o kategoriji za provjeru i razreda brzina .(slika
10)
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Prikaz promjena mjerodavni h dopugteni h grani

556,300
Pruga ZAGREB GK-D.SELO Stacionaza RASTE
Od kolodvora ZAGREB GK Kolosijek DESNI
Do kolodvora DUGO SELO Nadnevak 06.03.2005.
Sekcija ZAGREB Operator
Linja E70
KOD MG1B
PLT-f DT ISKRIV 6m SIRINA NADVIS SMJER-LT SMJER-OT BRZINA
141 i1 131 12 1.5 1:2 1:2 1:10
W 4 R ... N
z {
N \
w i
re |
N i
w o il
& i
Z _Oznaka promjene razreda il
E o 4
3o
8 &
= 5
4
& ER EREL STEmas S SRS SSSNS i
T3
- ™
O o i
B e |
z3 [
@
i v NUIta
N e cra i
o a 0 |4
3 £12 |
5 % 212  Graniéna prijednost .‘
51 5 _ unegativiiom podruju ‘
i |
e L ]
b f 11
{
3 i
g }
@
i
i
i

SIlika 10. Mjerodavne granil|lne vri
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9.THE MEASUREMENT AND THE

ANALYSIS OF RAILWAY
INFRASTRUCTURE

SUMMARY

THE MEASUREMENT AND THE ANALYSIS OF RAILWAY
INFRASTRUCTURE

The volume of the railway trafic, and the resulting axle weight as well as the introduction of
faster trains increase leads to the substantial change in upper geometry of the track wear.
Providing the need of the railway traffic safety, all those are the reasons why the necessary

measurements of the railway infrastructure are required.

In order to do all the important measurements of the track geometry and measurements at
the switch gears there exist different measuring devices which can generally be classified
into two basic groups, that is, into manual measuring devices and the railway vehicles of the
specilal purpose (measuring vehicles).

The best technical and technological solutions can be obtained by the use of the state-of-
art measuring devices and instruments which can measure and analyse the most importanat

parametres of the railway track i the upper and the lower structure and the contact network.

This paper will deal with the analysis of the upper architecture of the railway track elements
which are subject to the most intensive wear and with the equipment used for the

measurement and analysis of the obtained parametres.
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Keywords: railway infrastructure, the measurements of the railway track condition, the

architecture of the railway track, rails, M-24, Universal, EM-120

RAILWAY INFRASTRUCRURE 1T THE UPPER ARCHITECTURE OF THE
RAILWAY TRACK

Railway infrastructure comprises upper and lower architecture of the railway, the objects
situated by the railway, the railway station tracks, signaling and light equipment and facilities,
electro-power equipment and plants, telecommunication equipment and facilities, railway

area and air space.

The upper structure of the railway track is used for the movement of railway vehicles, and
its main elements are the railway track (railway track is composed of rails, sleepers, ballast,

connecting and fitting equipment) as well as switches.

He upper structure of the track is vital for the movement of the railway vehicle, so it is

important to do repair and maintenance in order to increase railway traffic operation safety.
Rails

The basic use of rails is the direct running of the rail vehicle wheels. They overtake the load
produced by the the railway vehicle transmitting it onto the sleepers they are tightly

connected to by the rail connecting and securing fittings.

There are three types of rails; Vignol's rail or the rail with a wide head (most commonly

used), bridge rail and two-headed rail.

During the movement of the railway vehicles, the rails wear can be lateral or along their
height. The hight wear is the most intensive in the railways which run straight, while in those

with a lot of bends the height wear is accompanied by lateral wear of the rails (figure 1.)
There are a few ways the inspectionon of the rail condition is performed:

a. the inspection by the means of induction current i the determination of the depth in

surface cracks on the rails,
b. ultrasound inspection i the determination of irregularities inside the rail,

c. the measurement ot the cross-section i the measurement of the rail head which is used

for the rail condition determination,
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d. the measurement of the longitunal waves 1 the identification of the rail head irregularities.

Figure 1. A worn-out rail.

Sleepers

Sleepers are firmly held by the tracks placed at a regular distance of 1435 mm. The width
of the track represents the minimum distance between the inner edges of the rails measured
at the place which is 14 mm below the upper edge of the rail head. The sleepers are mounted

into tracks at the lateral distance of 60-75 cm.

The sleepers function is to transfer the track load onto the balast as effectively as posssible,

and in the track architecture where the ballast is not included, onto the object construction.

Sleepers can be wooden, concrete or steel, and in our country the most often used sleepers
are those made of beech or oak wood. Considering the fact that wood is susceptible to
rottening caused by the atmospheric conditions, the protection of sleepers is performed by
the impregnation with creosote oil. In this way their lifespan can be prolonged. Sleepers can

also crack, or better, cracks can appear on their surface. To prevent the occurence of more

substantial cracks, sleepers are often reinforced by flat steel fittings at their ends (Figures 2
and 3).

Figure 2. A cracked sleeper Figure 3.A cracked sleeper

WWW.ILT-SYMPOSIUM.ORG 143




XLt frtuorotdrry rddignRigydy zdzOtcdshisd dzO
MssBO>0" 5is

Wooden sleepers are recently being replaced by concrete ones which have the basic
adventage of being more durable, while their main disadventage is that they are not equally

impact-resistant.
Ballast

Ballast is the element of the upper structure of the track and its basic role is to transfer the
load of the vehicle it recaives via the rails and sleepers onto the track body evenly and with
elasticity.  Track ballast must be constructed so that it can prevent longitudinal and
horizontal movement of the track and, in this way, enable the track to have a regular position
in its height and direction. Ballast should also ensure easy and quick drainage from the

track during adverse weather conditions.
Ballast is usually made of stone chippings, and its thicknes should be from 30 to 45 cm.
Track fitting and connecting means

The basic use of track fitting and connecting accessories is to conesct the two rails, to
prevent horizontal and longitidunal movement of the rails and fix them onto the
understructure they are placed on. Track accessories include rail track nails, sleepers bolts,
railway bearing wedge-chaped plates, elastic rail clips, and elastic compressive plates.
(Figure 4).

Figure 4. Railway fittings
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RAILWAY TRACK INSPECTION

The visual inspection of railway track, that is, the inspection of upper and lower structure of
the track, infrastructure and facilities situated by the railway is of utmost importance. It is
necessary to inspect all the parts of the railway track: rails, the connections at the rails joints,
sleepers, the condition of the fittings (bolts), and particularly if there is any rock slides on the
track, as well as what condition of the ballast is. If any damage or irregularity is noticed, it is

necessary to do a repair in order to avoid a decreased traffic operation security.

The inspection of the upper structure of the track includes a visual inspection,
measurements and recordings, and it is also necessary to check all the technical parametres
of the railway track, from the rails, sleepers, ballast to all other parts.

The inspection of the upper structure can be done by measuring devices. Measuring devices

can be listed into two categories:
-manual measuring devices

-tailway vehicles of a special use (track survey cars)
MANUAL MEASURING DEVICES

Manual measuring devices are used for all the important measurements. Measuring devices
should be constructed in a way which enables their manual installation onto the track as
quickly as possible, and their fast removal after the performed measurements (Figure 5 and
Figure 6) They should also be constructed in a way that enables their easy transport to the

place of their application, that is, to be self-transporting.
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Figure 5.The instrument for track profile Figure 6.Manual measuring instrument
and the geometry of the track measurement (Source:apps.unizg.hr)
(GralLevinar 4/ 2014

TRACK SURVEY CAR M24 UNIVERZAL

The track survey car made in Russia called "GAZ Volga", model "M24 Universal", shown in
Figure 7, is used by the ZOP Section (The Section for railway maintenance) for the regular
inspection of railway track. Itis a classic caravan modification of a factory-made car, adapted
for riding along the track with two monoblock axles, one of which, the rear one, is a driving
axis. Instead of the old 2.5-litres, 4-cylindre, 98 HP engine it has much more economical
Mercedes 4-cylindre engine of the series 123. Turning is performed by the crane fixed

across, in the middle of the vehicle. The vehicle has 7 seats.

Figure 7. M24 Universal (zeljeznice.net)
EM-120 TRACK SURVEY CAR

The track survey car with technical measuring characteristics EM-120 was made by
Plasser&Theurer company, and it constitutes the part of Croatian railway inventory. The
track survey car is a self-propelled, six-axles, diesel motor car for special purposes which
incorporates measuring instruments for recording regulated geometric parametres of the
track and electronic and computing equipment for storing, display and the analysis of the
recorded measuring data. Track survey car has two control panels so that it is possible to
inspect the track in both riding directions. Each control pannel has a special keyboard for
the manual entering of data which are important for measuring performance (approaching
switches, railway-road crossing, railway buildings) and for correction of the kilometre

position.
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Measurements are performed by measuring axles mounted between axes assembly. Their
stability inside the track is achieved by horizontal and vertical forces produced by the air
system. In the measuring section there are a measuring desk and a computer. The
measuring desk consists of the instrument used for the drawing of graphic measuring
diagramand the instrument for the printout of the numerical measuring report. The vehicle
is equipped by air-condition which maintains a constant temperature required for the safe

functioning of the computer and other instruments.

Track survey car with the technical measuring characteristics EM-120 controls the following

geometric parametres of the operational condition of the track:

1 alongitudinal profile of the running surface of the rails inside the track (track stability),
1 the twist of the track surface

1 the elevation range of the rails and the height of the outer track in the curve and

1 the direction (curvature) of the rails in the track

Figure 8. shows the track survey car EM-120

Figure 8. Track survey car EM-120

The technical characteristics of the Track survey car EM-120:

Track survey car EM-120
Total mass 48,34 t
The diametre of the driving wheels 850 mm
The diametre of the measuring wheels 350,7 mm
Engine power 368 kW
The highest measuring speed 120 km/h
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The highest driving speed 120 km/h
The main parts of the Track survey car EM-120
Rl ey | | ST ¥ o
‘x? “ | ‘u ‘l“l '

Translation of the terms in the figure above (from upper right to bottom left): front, 1.
measuring axis, driving engine, measuring instrument with the converter, generator 220V,
2. measuring axis, fuel, 3. measuring axis, computer operating, 2. control point, drawing
device, printer, the cabinet with electronic equipment, AC-cabinet, DC-cabinet, 1. control

point, computer operating

THE GEOMETRIC PARAMETRES OF THE USING CONDITION OF THE
TRACK AND THE MODES OF ITS MEASURING

Track survey car with the mechnical measuring characteristics EM-120 checks the following

geometric parametres or the using condition of the track:
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- alongitudinal profile of the running surface of the rails inside the track (track stability)
- the twist of the track surface

- the width of the tack

- the elevation range of the rails and the height of the outer track in the curve

- the direction (curvature) of the rails in the track

THE ANALYSIS OF THE GEOMETRIC USING CONDITION OF THE TRACK
BY THE TRACK SURVEY CAR WITH THE TECHNICAL MEASURING
CHATACTERISTICS EM-120

The track survey car with the technical measuring characteristics EM-120 is used for the
inspection and analysis of geometric using condition of the track. The using condition of
particular geometric parametres of the track is checked ba a special measuring instruments
incorporated into the surveying car.

The results of the inspection are stored and processed in the computer and printed out in
the form of a measuring diagram (graph) and a numerical measuring report (Figure 9).

Measuring diagram is a graphic image which shows the following data and measuring units

along the track where this inspection is done:

- the position of arcs and transitional arcs, switches, railway-road crossings, bridges,

tunnels and railway stations.

- the kilometre position (stationing) of the railway

- the longitudinal profile (stability) of the left rail in the track
-the longitudinal profile (stability) of the right rail in the track
-the twist of the track surface

- track gauge

- the elevation range of the rails in the track (cant)
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-the direction (twist) of the left rail in the track
-the direction (twist) of the right rail in the track smjer (zakrivljenost)
-measuring speed.

Measuring diagram header

A kA e L

=

Figure 9. Measuring diagram
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The track survey car has two command places (1. and 2.) and the measurements can be

done in both directions. The position of the rails in the track and the proper print-out of the

rails position in the measuring diagram depend on the position of the 1. and 2. command

place in the running direction and it is set automatically in relation to the increasing or

decreasing kilometre position (stationing). In two-track railways the position of left or right

rail is always determined in the direction of the increased kilometre position.

The computer programme enables entering the changes of the current limit values of the

geometruc parametres, depending on the category of the speed classes (Figure 10.)
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The image of the changes in the current maximum limit values
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Figure 10. Current limit values
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di pl omirani I n
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10.VOZNIKI TOVORNIH VOZIL IN

[

PROMETNA VARNOST

POVZETEK

V EU vsako | eto v prometnih nesrelah umre
vozni kov tovornih vozil, kar poklic voznika
vkl julno z vozni ki tovornih vozil v varegatinne m
zdravega delovnega okolja. Poznavanje delovnega okolja, vzrokov in posledic prometnih
nesr el je kljulno za ozaveglanje voznikov
izpostavljeni.

Prometne nesrele povzrolajo ogromno dos@gbdar
pa prevoznim podjetjem povzrolajo dodatne

prometne nesrele z udelegbo tovornih vozil v
kot gospodarske dejavnosti, saj so posledice teh prometninne s r e | res tragiln
Vsi subjekti, ki so na kakrgenkol i nalin vp
moraj o prizadevat. za zmanjganje kakrgni hkol
na vozilo, vozni ka al i vokal jzena nRB rgia nnael rgtteewa n
j e pomembno poznavanje trenutnega stanja n
primerjave, sem v delo vkljulil tudi podatke
vozni kov tovorni h Ivjowliilj oodtlwdii ,v dar ganivzki r an
zar adi boljgih pogojev del a.

Gl avni vir podatkov pri pripravi prispevka |

na cestah v Evropi).

KLJULNE BESEDE: smrtne grtve, p rpmetnt velosn e s r e
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1. UDELEGBA POKLI CNI'H VOZNI KOV V PROME

Avtobusi in tegka tovorna vozila se ne razli
oziroma tovora), ampak tudi gl ede naorfawkilaci j
v mestnih obmoljih vozijo manj pogosto kot
dejstvo, da so skupne mase vozil zelo velike, kar ima bistven vpliv na posledice prometnih

nesrel v katere so vpletena. M®adaldie¢gwawj n, s &
tovorno vozilo smatra tovorno vozilo nad 3.5 tone z zahtevano C in E kategorijo in avtobusi,
ki imajo poleg voznika vel kot 16 sedegev.

Road fatalities, 2020

In crashes involving In crashes involving
heavy goods vehicles buses/coaches
S, S,
2,496 fatalities 351 fatalities
(14% of all fatalities) (2% of all fatalities)
SIi ka 1: Prikaz gtevila grtev pr ome tantdbisovne sr

Od vseh smrtnih grtev na c®%sbah 2. E96 | emal @

udel egbo tegkega tovornega vozila in pa 351
avtobusa. Ta deleg je med | et oma 2katdrithje bila 20
udel egeno tegko tovorno vozilo ostal skor aj

za nesrele v katere je bil wvpleten avtobus.

Prikaz smrtnih grtev v nesrelah tegkih tovor
Pri kazalnkk u ésmrtnosti¢ sta dve baltski dr gavi

rezultat glede smrtnih grtev, skupaj s Pol j s
boljgih in uspegnejgih drgav | |l ani ccestnems mi s
prometu) . Kar se tile smrtnih grtev pri pro
i skazal o, da so nekoli ko manj uspegne dr gave
med poklicnimi vozni ki, kot po delegu v skup
Vnesrelah, v katerih so bila udelegena tegka
vozni kov sami h. Del eg ranl jivih udel egenc
kolesarjev in motornih dvokolesnikov) ¢glkilti
tovornih vozil) v primerjavi s trki V promet
prometnih nesrel, % katerih e bil udel ege
avtomobilov in tovornjakov pod 3,5 tone relativno visok. V prometnihnesr el ah voz
avtobusov je bilo 18 % smrtnih grtev vozniko
zelo veliko gtevilo prometnih nesrel z udel
vozila za prevoz potnikovegibhlej @jrospodnor lvanhi

in ostalih ranljivih skupin.
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Gtevilo smrtnih ¢grtev na milijon prebivalce
baltskih drgavah (tj. Latvija in Estonija),

Latvia 16.7
Estonia 138
_Poland 125

Czechia 122
Lithuania 1.8

Finland 114
Hungary 10.8
Slovenia 9

Belgium 8.9

Croatia 76

EU27

2 12 =y

6
Slovakia B.
Germany 6
Portugal 2

France 5
Austria 5.

Denmark 53
Spain 5
Greece 5

Sweden (2017-2019) 5
taly 49

Netherlands 43

Romania 37 . . ,
0 5 10 15 20

Slika 2: rGtnédvi lgortsem na milijon prebivalceyv
dr gavah v BO2)7Vir(CARELBUROSTAT

Opombe:
T Dr gave, K i niso vkl julene v gtevil ke, so Bolgariija,
manj kaj ol ev viredovwrsit ivr st 2010712019 ali zar adi maj hni

i1Za Gvedsko je uporablj 2009 | asovno obdobje 2017

Smrtnost v prometnih nesrelah tegkih tovorn

upogteva razlike v splognem sthamnjrygaprabmetZne
besedami |, da |je mogno, da j e smrtnost za |
razmer oma vi soka, ne odraga pa prometne va
pogledati tudi del eg smrtnih ¢r thtoornih vgeitvo me t
skupnem gtevilu smrtnih grtev na cestah.

Tako kot pri stopnij i smrtnost.i je tudi del e
enak najvigja na vzhodu in severu EU. Bal t sk
prometne varnosti . Finska, K i se uvrgla med najuspeg
cestnem prometu, ima ge posebej visok del eg

z udelegbo tegkih tovornih vozil
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Estonia 31%
Finland 28%
Latvia 23%
Czechia 22%
Slovenia 20%
Sweden (2017-2019) 19%
Hungary 19%
Lithuania 18%
Germany 18%
Denmark 17%
Belgium 17%
Poland 17%
Spain 15%
Slovakia 14%
EU27 14%
Austria 14%
Netherlands 13%
France 13%
Croatia 1%
Portugal 10%
Italy 10%
Greece 8%
Romania 4%

0% 10% 20% 30%
Proportion of fatalities in HGV crashes

Slika 3: Letno gtevilo smotnih gotzeV vnnaesgrt &)
gtevilu smrtnih ¢grtev-2020)EUCARE po dr gavah (20

=]

4000

[3)
o
o
o

=== Share of total fatalities

Number of fatalities
(%) aleus

. Fatalities in HGV crashes

1000

Slka 4. Letno gtevilo smrtnih ¢grtev v nesrelah

skupnem gtevilu smrt020).VygCAREY v EU 27 (2011

2. SMRTNE GRTVE V PROMETNI H NESRELAH P

Kar 77 % vseh smrtnih grtev prometnih nesrel

mogki h (76 %) proi smrtnih grtvah v nesrel ah
mogki . V pr ometpnriehv onzeus rpeoltanhi kporvi j e odstot ek n
66 %, kar je po eni strani mogol|l e pojasnit.i

med potni ki v avtobusi h. Po drugi strani p
obmol ji hdv&«kemrt priej o v pegce, ki pa so prav t
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. Female . Male

Fatalities in HGV crashes o

Fatalities in bus/coach crashes 4

Fatalities in all crashes

0% 25% 50% 75% 100%
Fatalities (%)

Slika 5: Porazdelitev smrtnih grtev po spol
nesrelah avtobusov in vseh pii2000pVinCARE nesr el a

3. UMRLIVPROMETNI H NESRELAH GLEDE NA STARC(

Porazdelitev gtevila smrtnih ¢grtev v prometn
razlilnih starostnih kategorijah se bistveno
grtev na splogno. ZXazwm&ti gteviilazwmenromah grt
srednjinlet(25-6 4 | eti ) v nesrelah tegkih tovornih v
smrtnih grtev. To je mogole vsaj del no razl
tovornihvozilspadav t o st arostno kategorijo. V primer
smrtnih ¢grtev je deleg starejgih od 65 let |
vozil nekoli ko nigji. To je povezano z dej s
smrtnih §grtev pri trkih z drugi mi vozili na

manj zastopani na avtocestah, ker niso del delovno aktivhega prebivalstva.

. 0-24 . 25-49 . 50-64 . 65+

Fatalities in HGV crashes 4

alities in bus/coach crashes 1

Fatalities in all crashes 4

0% 25% 50% 75% 100%
Fatalities (%)

Sl'i ka 6: Porazdelitev smrtnih ¢grt evormhovozit ar
prometnih nesrelah in vseh pir20200eMr.iCARE nesr el a

WWW.ILT-SYMPOSIUM.ORG 156




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

4. DELOVNI TEDEN PROTI VIKENDU

Deleg smrtnih grtev na cestah mei0@6I anaigml t
Deleg smrtnih ¢grtev medjyjdelpavinipnm otneednnoinh jnee s
vozil in avtobusov, kot za vse smrtne ¢grtve
grtev je nastalo v prometnih nesrelah teg
avtobusni h nesr el ah 2018 2020snted delevmm tedndno b j u

. Working week - daytime . Working week — night-time

. Weekend - daytime . Weekend - night-time

Fatalities in HGV crashes 1 9% | 8% 6%

17% 7%

Fatalities in bus/coach crashes - 7%

Fatalities in all crashes 1 23% 11%

0% 25% 50% 75% 100%
Fatalities (%)

Slika 7: Porazdelitev smrtnih grtev glede na
prometnih nesrelah in vseh pRE2Me/irC€ARE nesrel a

5>.DAN V TEDNU I N URA NASTANKA PROMETN

Porazdel itev smrtnih grtev po urah v tednu je
tegkih tovornih vozil, kot za vse smrtne ¢grt
grtvami na cestah skupaj, smrtne ¢ rtavarrehvozk ot

nastanejo pogosteje med delovnimi dnevi med 7.00 in 18.00. Nasprotno pa so manj pogosto
ponol i i n med vikendi

= [Fatalities in all crashes === Fatalities in HGV crashes

1%

0.75%

0.5%
0.25%- M

T T T T T T T T T T T T T T T T T T T T T T T T T T T
O O N @ O O N @O O N OO0 O N OO N OO N OO O N
- - - - - - - - - - - - - -

% Fatalities

| Monday I Tuesday IWedmesdayI Thursday I Friday I Saturday I Sunday |

SI'i ka 8: Porazdelitev smrtnih grtev glede ne¢
vozil v EU27 (20167 2020). Vir: CARE
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Zgornj a sli ka prikazuje porazdelitev gtevil
tednu. Med delovnim tednom opazimo jutranji
dva vrha sta bolj izrazita kot privssrr tsmirh ng
skupaj. V primerjavi s tegkimi tovornimi voz
obmol jih, kjer prevagaj o potnike in |l ahko t
tovornih vozil, vidimo relativnomanj s mrt ni h grtev ponol i i n me

6. VRSTA CESTE

Podegel ske ceste predstavljajo povrgine 53 %
vozil, avtoceste 23 % in mestne ceste 23 %.
nesr el ah a veéstodmunspoometwna oestah izven naselij (44 % oz. 51 % v 2018).
Del edg na avtocestah je razmeroma maj he2020. 6 %

. Motorway . Rural . Urban

Fatalities in HGV crashes

atalities in bus/coach crashes < Lk

Fatalities in all crashes o

0% 25% 50% 75% 100%
Fatalities (%)

SIli ka 9: Porazdelitev smrtnih ¢grtev glede n
promethi h nesrel ah in vseh pr ome&2020). VirrGABEr el| ah v
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. ZAKLJULEK

Poklic voznika je deficitaren in zanimanja m
Kkl julnih razlogov za to | e dewynsakolje kjer sb moznikie c e
pri svojem delu izpostavljeni velikim nevarn

givljenje.

|l zbol jganje varnost.i vV cestnem prometu | e |
voznikov. Tehnologija in varnostni sistemi, vgrajeni v sodobna tovorna vozila veliko

pripomorejo k zmanjganju pogkodb ali smrti Vv
vozilo ali avt obus. Vendar je za izboljganj
kakrgenkol iujregloi prsodeall rtovanju in izvedbi t
Kot je razvidno iz predstavljenih dejstev se
i zbol jganje varnost. V cestnem prometu Vv pre
pandemija COVID-1 9 . Obseg prometa je med pandemijo
posl edico manjge gtevilo prometnih nesrel I n
V primerjavi Z VsSsSemi smrtni mi grtvami po cel
tegkih tovormi mvemdbusov na naslednje naline
-smrtni primeri so bild@i pogostejgi podnevi i

-smrtnih ¢grtev v prometnih nesrelah tegkih t
medtem, ko je bilo vel s mr tpogosteje gurbarghwkolih. nesr e

Dol gor ol ni cilj j e odpraviti vse vzroke hud
dosego tega cilja je pomembno zavedanje, da
S svojimi dejanj.i i n uzpgmemhho vplivame saadenbst \ncpsetnem ¢ i v
prometu.
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10.TRUCK DRIVERS AND

TRAFFIC SAFETY

ABSTRACT

Every year in the EU, approximately 800 truck drivers die in traffic accidents while
performing their work, which makes the driving profession one of the most dangerous
professions. All employees, including truck drivers in road freight transport, have the right to
a safe and healthy working environment. Knowledge of the work environment, the causes
and consequences of traffic accidents is the key to making drivers aware of the dangers
they are exposed to in their work.

Traffic accidents cause enormous economic damage to the entire society, and they also
cause additional costs to transport companies in their operations. Traffic accidents involving
trucks also have an impact on society's negative attitude towards transport as an economic
activity, as the consequences of these traffic accidents are truly tragic.

All entities involved in any way in the organization of cargo and passenger transport must
strive to reduce any risks that may have negative consequences for the vehicle, the driver
or the environment. When planning measures to reduce the number of traffic accidents, it is
important to know the current situation in the field of traffic safety. For the sake of
comparison, | also included data and comparisons for bus drivers, as many truck drivers
decide to join organized forms of passenger transport for better working conditions.

The main source of data for the preparation of the contribution is CARE (Community data
collection on road accidents in Europe).

KEY WORDS.: fatalities, traffic accidents, professional drivers, traffic safety
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1. PARTICIPATION OF PROFESSIONAL DRIVERS IN TRAFFIC
ACCIDENTS IN THE EU

Buses/ coaches and heavy goods vehicles (HGV)
(transport passengers and freight respectively) but also with respect to the location where

they usually drive, i.e., heavy goods vehicles drive less often in urban areas than
buses/coaches. Both types of vehicles, on the other hand, have in common that the
consequences of a collision are often serious for the victim due to the mass of these
vehicles.

In terms of the facts that will be presented below, a heavy truck is considered a truck over
3.5 tons with the required C and E category and buses that have more than 16 seats in
addition to the driver.

Road fatalities, 2020

In crashes involving In crashes involving
heavy goods vehicles buses/coaches
. ovre
2,496 fatalities 351 fatalities
(14% of all fatalities) (2% of all fatalities)

Figurel: Display of the number of victims of traffic accidents involving heavy goods vehicles
and buses.

Of all road fatalities in the EU in 2020, 14% and 2% respectively died in a crash involving an
HGV or a bus/coach. This proportion has remained virtually stable between 2011 and 2020
for crashes involving an HGV but has decreased slightly for crashes involving a bus/coach.

The pattern of fatalities in HGV crashes was not the same in all EU Member States. Based

on the Aimortalityo indicator, two Baltic St a
of HGV fatalities, along with Poland, Czechia, Lithuania and Finland (which is generally one

of the better performing Member States in terms of the relative number of road fatalities). As

far as fatalities in bus/coach crashes were concerned, the problem generally appeared to

be more important in Eastern Europe, both in terms of mortality and in terms of the share in

the total number of fatalities.

In crashes involving heavy goods vehicles, only 12% of fatalities were the occupants of the
HGV themselves. The proportion of vulnerable road users (i.e., the total number of
pedestrians, cyclists and powered two-wheelers) was relatively low (29% in HGV crashes)
compared to crashes involving a bus/coach and crashes involving a car, but the proportion
of occupants of passenger cars and lorries under 3.5 tons was relatively high. In bus/coach
crashes, 18% of the fatalities were the passengers in the buses/coaches themselves.
Pedestrians were also overrepresented among those killed in such crashes.

The number of fatalities per million inhabitants in HGV crashes is highest in the Baltic States
(i.e., Latvia and Estonia), Poland, Czechia, Lithuania and Finland.
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Latvia 16.7
Estonia 138
_Poland 125
Czechia 122
Lithuania 118
Finland 11.4
Hungary 10.8
Slovenia 9
Belgium 8.9
Croatia 76
EU27 6
Slovakia B.
Germany 6.
Portugal 2
France 5
Austria 5.
Denmark 53
Spain

5
Greece 5.
Sweden (2017-2019) Ee

taly !
Netherlands 43
Romania 37

0 5 10 15 20

g

Figure 2. Fatalities per million inhabitants in HGV crashes per country in the EU27 (2018-
2020). Source: CARE, EUROSTAT

Notes:

- Countries that are not included in the Figures are Bulgaria, Cyprus, Ireland, Luxembourg and Malta because
these countries have missing values in the time series 2010-2019 or because of small numbers

- For Sweden, the time period 2017-2019 is used.

Mortality in bus/coach crashes and in HGV crashes is an important indicator but does not
consider differences in the general state of road safety in different countries. In other words,
it is possible that mortality for the types of vehicles investigated is so high because the total
mortality for all vehicle types is high. Therefore, it is important to also look at the proportion
or share of fatalities in bus/coach crashes and HGV crashes within the total number of road
fatalities.

As with the mortality rate, the share of fatalities in HGV crashes is the highest in the east
and north of the EU. The Baltic States are still among the worst-performing countries.
Finland, which ranks among the best performing countries in road safety, has a particularly
high share of fatalities involving HGVs.
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Estonia 31%
Finland 28%
Latvia 23%
Czechia 22%
Slovenia 20%
Sweden (2017-2019) 19%
Hungary 19%
Lithuania 18%
Germany 18%
Denmark 17%
Belgium 17%
Poland 17%
Spain 15%
Slovakia 14%
EU27 14%
Austria 14%
Netherlands 13%
France 13%
Croatia 1%
Portugal 10%
Italy 10%
Greece 8%
Romania 4%

0% 10% 20% 30%
Proportion of fatalities in HGV crashes

Figure 3. Share of fatalities in HGV crashes in the total number of fatalities, per country in
the EU27 (2018-2020). Source: CARE

[3)
o
o
o

=== Share of total fatalities

Number of fatalities
(%) aleus

. Fatalities in HGV crashes

1000

2011
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2014
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Figure 4. Annual number of fatalities in HGV crashes, and their share in the total number of
fatalities in the EU27 (2011-2020). Source: CARE

2. FATALITIES IN TRAFFIC ACCIDENTS BY GENDER

77% of all road fatalities in the EU are male. More or less the same proportion of men (76%)
is observed in the fatalities in crashes involving heavy goods vehicles. In bus and coach
crashes, the percentage of men is slightly lower at 66%, which can be explained on the one
hand by the more even distribution of men and women among the occupants of buses and
coaches than among HGV occupants, who are mainly men. On the other hand,
buses/coaches mainly collide with people outside their vehicles in urban areas; these are
areas with a similar percentage of men and women on the streets.
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. Female . Male

Fatalities in HGV crashes o

Fatalities in bus/coach crashes 4

Fatalities in all crashes

0% 25% 50% 75% 100%
Fatalities (%)

Figure 5. Distribution of fatalities by gender in HGV crashes, bus/coach crashes and all
crashes in the EU27 (2018-2020). Source: CARE

3. FATALITIES IN TRAFFIC ACCIDENTS BY AGE

The distribution of the number of fatalities in bus/coach crashes and HGV crashes across
different age categories does not differ strongly from the age distribution of road fatalities
generally. We observe a relatively high number of middle-aged fatalities in HGV crashes.
62% are between 25 and 64 years old, compared to 55% of all fatalities. This can be
explained, at least in part, by the fact that many HGV drivers belong to this age category.
Compared to the general age distribution of fatalities, the proportion of people over 65
among fatalities in HGV crashes is slightly lower. This is related to the fact that heavy goods
vehicles cause many fatalities in collisions with other vehicles on motorways, and the fact
that senior citizens are underrepresented on motorways because they are not part of the
working population.

. 0-24 . 25-49 . 50-64 . 65+

Fatalities in HGV crashes 4

alities in bus/coach crashes 1

Fatalities in all crashes 4

0% 25% 50% 75% 100%
Fatalities (%)

Figure 6. Distribution of fatalities by age category in HGV crashes, bus/coach crashes and
all crashes in the EU27 (2018-2020). Source: CARE
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4. WORKING WEEK VERSUS WEEKEND

The proportion of road fatalities that occur during the working week is 67% in the time period
2018-2020. The proportion of fatalities during the working week is higher for HGV crashes
and for bus/- coach crashes than for all road fatalities in general. 86% of all fatalities in HGV
crashes and 77% of fatalities in bus/coach crashes in the time period 2018-2020 occurred

during the working week.

. Working week - daytime . Working week — night-time

. Weekend - daytime . Weekend - night-time

Fatalities in HGV crashes 1 9% | 8% 6%

Fatalities in bus/coach crashes - 7% 17% %

23% 11%

Fatalities in all crashes 1

0% 25% 50% 75% 100%
Fatalities (%)

Figure 7. Distribution of fatalities by period of the week in HGV crashes, bus/coach crashes
and all crashes in the EU27 (2018-2020). Source: CARE

5. DAY OF THE WEEK AND HOUR

The distribution of fatalities over the hours of a week is quite different for fatalities in HGV
crashes than for all road fatalities combined. Compared to all road fatalities combined, HGV
fatalities occur more often during working days between 7AM and 6PM. By contrast, they

are less frequent at night and on weekends.

=== Fatalities in all crashes === Fatalities in HGY crashes

1.25% 1
1%
0.75%
0.5% 1
0.25% M

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
O O N ®© O O N © O O N WO O N0 O O NDO O N O O W N ©
- - - - - - - - - - - - - -

% Fatalities

| Monday I Tuesday IWedmesdayI Thursday I Friday I Saturday I Sunday |

Figure 8. Distribution of fatalities by day of the week and hour in HGV crashes in the EU27
(2016-2020). Source: CARE

The Figure below shows the distribution of the number of fatalities in bus/coach crashes
over the hours of the week. During the working week we see a morning peak and an evening
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peak in bus/coach fatalities. These two peaks are more pronounced than for HGV fatalities
and for all fatalities combined. Compared to heavy goods vehicles, buses are more likely to
drive in urban areas where they both transport commuters and can also collide with
commuters. As with HGV crashes, we see relatively fewer fatalities at night and on the
weekends.

6. ROAD TYPE

Rural roads account for 53% of all fatalities in HGV crashes, motorways for 23% and urban
roads also for 23%. There is an almost equal proportion of fatalities in bus/coach crashes
on urban and rural roads (resp. 44% and 51% in 2018). The share on motorways is relatively
small, at 6% in the time period 2018-2020.

. Motorway . Rural . Urban

Fatalities in HGV crashes
atalities in bus/coach crashesq L&b

Fatalities in all crashes 1 39 39%

0% 25% 50% 75% 100%
Fatalities (%)

Figure 9. Distribution of fatalities by road type in HGV crashes, bus/coach crashes and all
crashes in the EU27 (2018-2020). Source: CARE
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7. CONCLUSION

The profession of driver is in short supply and there is practically no interest in this profession
among young people. One of the key reasons for this is the fact that the road is a very
aggressive working environment where drivers are exposed to great risks of injury, illness
or even loss of life in their work.

Improving road safety is thus the basis for improving drivers' working conditions. The
technology and safety systems built into modern trucks go a long way toward reducing traffic
injuries or deaths when a truck or bus is involved in an accident. However, the key to
improving safety is the knowledge of all stakeholders who participate in any way in the
planning and implementation of transport processes.

As can be seen from the presented facts, traffic safety in the EU area is improving. The
global COVID-19 pandemic also had an impact on the improvement of road traffic safety in
the present period. Traffic volume fell sharply during the pandemic, resulting in fewer traffic
accidents and fewer fatalities.

Compared to all fatalities across the EU, fatalities involving heavy goods vehicles and buses
stood out in the following ways:

- deaths were more frequent during the day and during the working week,

- fatalities in traffic accidents involving heavy goods vehicles were more frequent on
highways, while fatalities in bus accidents were more frequent in urban environments.

The long-term goal is to eliminate all causes of serious and fatal accidents on European
roads. In order to achieve this goal, it is important to realize that all road users are
responsible, because our actions and examples in our daily lives have a significant impact
on road safety.

WWW.ILT-SYMPOSIUM.ORG 167




Xl frtovrotdrrl rddigaRydy zdzOtedsiisd dzO dzts
McsBEO>0" 5l

SAOBRALA—]]IEIEDNI (I
G K OA, ZEMUN

Avtor:

Tanja Arsil, di

11.BEZBEDNOSNI PLANOVI KAO
PREVENTIVA U TRANSPORTU

OPASNOG TERETA

Apstrakt:

Prevozni ci [ pogiljaoci, kao [ drugi ul esr
potencijal nom o psadithsprgvoditi, primemiti Eezbednosne planove. To je
obavezna preventivna mera u transportu opasnhn
posebno kod transporta radioaktivnih materi|j
el emente pEedopélkenem sporazumom o melunarodn
opasne rodm ' ADR

Prevozni k, pogiljalac i primalac treba da me
radi razmene informacija koje se odnose na
odgovaraj uf i h bezbednosni h mera | reakcija na d
je pravilna izrada ovih planova od velikog
sredine.

KI'jul nderzébleidinosni plan, zagtita @iaudranspartusr e ¢

opasne robe
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1. UVOD

Opasne materije su one materije koje svojim svojstvima ili hemijskim reakcijama mogu
ugroziti givot i zdravlje Ijudia gspekha 3sne
zagtitu givotnenestedjine,nbdjoasnovuoprasporuka |
Su propi si za transport opasnog tereta u s
urelenost.i u ovoj obl asti kada je rel 0 bez
prevozni ka, pogial jijladoca,giphriumhesni ka u transpc
Transport opasne robe u-tehgahniog&koimomsomnsi ut @
opasnost za sve koji na posredan il neposr
robe. Zbog mogul i h ne giamaterija,iniihovdiranspon maerg Giti o p
organi zovan po odrelenim pravilima kako bi I
posl edice akcidenata budu svedene na naj manj
Svi ul esni ci u transportu opas normpstifnomjeoadit, u
raluna o zahtevima bezbednosti. Jedan od tih
je Evropskim sporazumom o drumskom transportu opasnog tereta 1 ADR-om. U ovom
slul aju, pod pojmom bezbednost rmostidkojease monguv aj u
preduzeti da bi se sprelila krala ili zloupo
i movinu ili givotnu sredinu.

Predvileno je da prevoznici i pogiljaoci, ka
savisokompotencijalnom opasnoglu moraju usvoji:-t
pl anove. Obaveza izrade i sprovolenja bezbed
tereta sa visokom potencijalnom opasnogliu pr
Tereti sa visokom potencijan om opasnogiu su oni kod kojih p
u teroristilke svrhe i kKoj i mogu da dovedu d
givota | judi ili velika ekonomska razaranj a.
Bezbednosni rizik, opasnostj eqd kirmdzi vaauntjoac i 5«
prisutan je tokom punjenja, prevoza, prijema i istakanja opasnih materija. Iz tih razloga je
jako vagno da bezbednosni plan bude dobar.
bezbednosnog savetni kaekmopstigaprdedui néigae da u
primeni, kako zbog svoje tako I zbog bezbedn

2. OPASAN TERET SA VISOKOM POTENCIJALNOMOPASNOGL U

Spisak opasnog tereta za Vvisokom p pddidasama | al
ukoliko ih ima, dat je u tabeli 1. U koloni 1 su prikazane klase opasnih materija gde su: klasa
1 - eksplozivne materije i predmeti sa eksplozivnim materijama, klasa 2 i gasovi, klasa 3 -
zapaljive telne-enlas glr o 7 ie yratérijelarsanjené esdtljivosti, klasa
4.2 - samozapaljive materije, klasa 4.3 - materije koje u dodiru sa vodom razvijaju zapaljive
gasove, klasa5.1-oksi di raj ul e maadtrevne naterije, kkasa®.82 azaréznel
materije, klasa 7 - radioaktivne materijeiklasa8-nagri zaj ul e materije.

da su pojedine klase opasnih materija iskIlju
opasnogl u. Tako na primer kod kl ase 3, u ma-
spadaju zapaljive t el nost i ambal agne grupe I [ Il |
ambal agne grupe | 11. Ambal agne grupe i maju
veli ke opasnosti pakuju se u ambalagnu grup!
grupu llimateri e mal e opasnosti u ambal agnu grupu |
tereta sa visokom potencijalnom opasnogliu i
grupe 111 . Slilna je situacija I kod neki h d
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navode samo materije ambal agne grupe |, kao
8.
Tabela 1: Spisak tereta sa visokom potencij al
Kol ilina
Klasa [Podklasa | Materija ili predmet Cisterna | 'a@suti | komad za
(litar) teret otpremu
(kg) (kg)
1.1 eksplozivi @ @ 0
1 1.2 eksplozivi @ @ 0
1.3 eksplozivi grupe kompatibilnosti C @ @ 0
1.5 eksplozivi 0 @ 0
zapal jivi gasovi (kl asi 3000 @ )
samo slovo F)
2 otrovni gasovi (klasifi
slova T, TF, TC, TO, TFC ili TOC) sa izuzetkom 0 @ 0
pakovanja gasa pod pritiskom
3 zapal jive telnosti amba 3000 @ ®)
desenzitivisani eksplozivi @ @) 0
4.1 desenzitivisani eksplozivi @ @ 0
4.2 materije ambal agne gr up| 3000 @ (®)
4.3 materije ambal agne gr up/ 3000 @ )
oksidirajulie telnosti a 3000 @ (b)
51 i i i i
pernlh_orat|, amoni jumnit 3000 3000 )
amonijumnitrata
6.1 otrovne materije ambal a 0 @ 0
zarazne materije kategorije A (UN -brojevi 2814 i
6.2 @) 0 0
2900)
3000 A1 (u posebnom obliku) ili
7 radioaktivne materije 3000 Az u komadima za otpremu
tipa B(U)-, B(M)- ili C-
8 nagrizajule materije amn 3000 @ O
@ ne primenjuje se
®u zavisnosti od koliline ne vage propisi za
Vrednost navedena u | etvrto]j kol oni tabel e

dozvoljen transport u cisternama prema koloni 10 ili 12 tabele A poglavlja 3.2 ADR-a. Za
materije koje nisu dozvoljene za transport u cisternama, podatak u ovoj koloni se ne
primenjuje.

Vrednost u | etvrtoj koloni koja se odnosi na
u rasutom stanju prema koloni 10 ili 17 tabele A poglavlja 3.2 ADR-a . Podatak u ovoj koloni
se ne primenjuje za materije koje nisu dozvoljene za transport u rasutom stanju .

Sl edel i korak je wutvrditi da | i kol i ] ina dat
se utvrdilo daliopasanteretimavisok u pot enci jalnu opasnost, pr
ot preme robe: da | je to otprema materije
rel o komadu za otpremu.

Na primer eksplozivi koji se uglavhom otpremaju kao komadni teret (osim podklase 1.5)

i maju granicu O zbog svoj e, opgte poznato,

slulaju transporta bilo koje koliline opasi

bezbednosnog plana.
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Sl edel i

pri mer su zapaljivepeliell koe senmuglaveomi j e
otpremaju cisternama. l z tabele se vidi da |
preko ove, neophodna je izrada bezbednosnog plana.

Za opasnu robu klase 7, radioaktivne mamher i |j
sa aktivnogiu istom ili velom od granilne vr
po komadu.

3. IZRADA BEZBEDNOSNOG PLANA

Kad se utvrdi da opasan teret prelazi grani/l
potencijal nom o asedzmd hezbednosmog plasd. U pastavku rada je na
slici 1 po koracima predstavljen i nakon to

takvog plana.

odrelivanje posebnih odgovornosti iz oblasti bezbednost
spisak opasne robe ili vrsta predmetne opasne robe
pregled primenjenih postupaka i procena bezbednosnih rizika
jasan pregled mera koje se moraju preduzeti
efi kasne i aktuelne postupke zaarzgyagtayanpezbepossapann,]
dogalajima koj.i utilu na bezbeldnost;
postupke za ocenu i proveru bezpreainosintiihv @i jae oivaadu mpiorsd
planova
mere kojima se garantuje fizilka bezbednost infor
mere kojima se garantuje da se prenogenje informacija vez
je ova informacija potrebna.
Slika 1. Postupak izrade bezbednosnog plana
1) Prvi korak u izradi je odr eli vanj e p o s eoktniz bblash deglesnosti
kompetentnim I kvalifi kovanim | icima sa odgo

imenovanjem Savetnika za bezbednostu transportu opasnog tereta.

2) Sledel ut kotiakarnjee spiska opmeaméttih opasniret a
tereta. Vr gi se pregled opasnih materija kojin
kl asifikuje se prema tabeld] 1 koja je vel pr

3)

Treli

pregied apmerjjemih postupaka i procena bezbednosnih rizika,

ukl jul ujswa

Ci

sternama

opasnog

neophodna zadr gavanj a u transpo

Pl kontejnerima pre, za vreme i

teret a, radi promene vida saobral aja

Defini gedusjee wa eme stajanja vozila na parKking

ne postoji visoka potencijalna opasnost. Jedino zaustavljanje vozila koje prevozi teret sa

visokom potencijal nom

opasnogl u,

odgovorno |

se sipalo gorivo ili na parkingu namenjenom za vozila sa opasnim teretom. U inostranstvu
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vozila se parkiraju na ADR parkinge kako bi pravili pauze u skladu sa propisima iz oblasti

bezbednosti saobralaja na putevi ma. neniRER ubl
vozilima.

Ukoli ko ne postoji ADR parking, a vozal mor a
parkingu koji se nalazi van naseljenog mest:
nadzor . U tom sl ul aju v oz apharking b apasnant taretiakojil i c e
prevozi [ parkira se na odrelenoj udal jenos
saobral ajni |l unj evi kao upozorenje da je par
4) Jasan pregled mera koje se moraju preduzeti u svrhu smanjenja bezbednosnih rizika
saglasno odgovornostima i obavezama ul esni ka
-Obuku svih koji ul estvuju u transportnom | a
Savetnik na osnovu godignjeg plana vrgi pe
manipulacije opasnim teretom (Ogego v i | [ dr , 2016) . Takole,

sertifikate za transport opasnhog tereta se p
znanja koji bi trebalo da imaju u svakom trenutku. Vodi se evidencija o zaposlenima sa
podaci ma o o btiuzavisrodii od velanti@rsporta.

- Bezbednosnu politiku

Na primer mere pri povel anoj opasnosti, kont
specifikacije I pojedinost.i pri zapogl javan
pr e me glicana gdrugo radno mesto.

- Opremu i sredstva koja se moraju koristiti za smanjenje bezbednosnih rizika

Svi ul esni ci u transportu opasne robe treba
givotne sredine i prot i vigpusthdjamedowimzrenipzimaizeatih gt o
oblasti, kao i da su progli odgovarajulu pro
5) Efi kasne i aktuelne postupke za izvegtayv
bezbednost.i il dogalaji ma ko] ikrozyasnoldefinisane b e .
postupke obavegtavanj a, i zrade dokument a (
sprelavanje i sti h. l zralLuje se jedinstvena

vanrednim dogalajima u transpor tnuopaslpdcginvdg t
transporta i manipulacije.

6) Postupci za ocenu i proveru bezbednosnih
preispitivanje [ aRgde rse kra@z nAkotone plarmve osa definisanim
obavezama i sprovodi ih Savetnik zabezbednost u transportu opa
na svakih 12 meseci.

7) Mere kojima se garantuje fizil|lka bezbedno
u bezbednosnim planovima. Svi zaposleni imaju ovu obavezu potpisivanjem Ugovora o radu
i dokumenta o poverljivosti podataka.

8) Mere Kkojima se garantuj e, da se prenogen
sadrgane u bezbednosnim planovima, ograni/|.
potrebna. Ove mer e ne s merinacije Boge su opisahejna drigimp ot r

mestima u ADR-u.
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4 ZAKLJ UL AK

|l zrada bezbednosnog pl ana kroz jasno naved
bezbednost svih ulesnika u transportu opasnif
primena plana u praksij e bi t na, a tome u velikoj mer i d
obavegtenost Savetnika za bezbednost Kkoji ga
propi sa, donogenju strategkih odluka, obul a\
transporta.

Dobar Bezbednosni pl an pozitivno uti| e na
smanjenje rizika zagalenj a, trovanj a, pogar
pojava. TakolLe, ako se ovim planom utvridue t a
transportnom preduzeliu, a narolito vozala, b
bi se smanjile. Zato prevoznik, pogiljalac i
nadl egnim organima radi razmene i njdbezbedrostij | a
preduzi manje odgovarajulih bezbednosnih mer a
tilu bezbednosti
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11.SAFETY PLANS AS A

PREVENTION IN THE TRANSPORT
OF DANGEROUS GOODS

Apstract: Carriers and senders as well as other participants in the transport of dangerous
goods with high potential danger must adopt, implement and apply safety plans. This is a
mandatory preventive measure in the transport of dangerous goods with high potential
danger, especially for the transport of radioactive materials with high potential danger. Each
security plan must have certain elements foreseen by the European Agreement concerning
the International Carriage of Dangerous Goods by Road - ADR.

The carrier, the sender and the recipient should cooperate with each other and with
competent authorities as well, in order to exchange information related to the threat to
safety, to take appropriate safety measures and to respond to security related events. The
proper development of these plans is of great importance for the safety of people as well as
for the environment.

Key words: safety plan, environmental protection, safety of participants in the transport of
dangerous goods
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1. INTRODUCTION

Hazardous substances are substances that, due to their properties or chemical reactions,
can endanger the life and health of people, the environment and/or material resources. From
the aspect of importance for protection of the environment, people and dangers, and based
on the recommendations of the United Nations, the regulations for the transport of
dangerous goods in all modes of transport were adopted. That contributed arrangements in
this area when it comes to transport safety, obligations and duties, carriers, senders,
receivers and other participants in transport.

The transport of dangerous goods in the organizational and technical-technological sense
is permanent danger for all who come into contact with this type of goods in an indirect or
direct way. Due to the possible negative effects of dangerous substances, their transport
must be organized according to certain rules so that the risk of accidents is minimal, or that
the consequences of accidents are minimized.

All participants in the transport of dangerous goods, depending on their responsibilities, must
take into account security requirements. One of those requirements is the security plan that
has been defined as the European Agreement on the Road Transport of Dangerous Goods
- ADR. In this case, the term security means precautionary measures, which must be taken
to prevent the theft or misuse of dangerous cargo, which could endanger persons, property
or the environment.

It is envisaged that carriers and consignors, as well as other participants in transport cargoes
with high potential danger must be adopted, implemented and applied security plans.
Obligation to create and implement a security plan for participants in transport of dangerous
cargo with high potential danger is prescribed by law.

Cargoes with a high potential danger are those where there is a possibility of misuse for
terrorist purposes and which can lead to serious consequences such as mass casualty or
great economic destruction.

Security risk, risk of fire, explosion, theft of a tanker truck are present during loading,
transportation, reception and discharge of hazardous materials. For those reasons it is very
important that the security plan is good. Its value is reflected in its expertise of the security
advisor who defines it and in the company's readiness to fully implement it, both for your
own sake and for the safety of other road users.

2. DANGEROUS CARGO WITH HIGH POTENTIAL DANGER

List of dangerous goods by high potential hazard by class or subclass if there are any, is
given in table 1. Column 1 shows the classes of dangerous substances where: class 1 -
explosive substances and objects with explosive substances, class 2 - gases, class 3 -
flammable liquids, class 4.1 - explosive solids of reduced sensitivity, class 4.2 - self-igniting
substances, class 4.3 - substances that, in contact with water, become flammable gases,
class 5.1 - oxidizing substances, class 6.1 - poisonous substances, class 6.2 i infectious
substances, class 7 - radioactive substances and class 8 - corrosive substances. It can be
noted that certain classes of hazardous materials are excluded from the list of cargo with
high potential danger. So, for example, in class 3, in substances with high potential danger
include flammable liquids of packaging groups | and I, while flammable liquids of packaging
are excluded group Ill. Packaging groups have the following meaning: substances that have
great dangers are packed in packaging group |, substances of medium danger in packaging
group Il and lower hazard substances in packaging group Ill. Now it is clearer why
dangerous substances of class 3 of packaging group Il are excluded from the list of cargo
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with high potential danger. The similar situation is with some other classes of dangerous

goods, where they are only listed in the cargo list of substances of packing group I, as is the
case with subclasses 4.2, 4.3, 5.1, 6.1 and 8.

Table 1: List of cargoes with high potential danger (ADR, 2021)

Quantity
a piece
Class|Subclass Matter or object Tanker scattered for
(liter) c(zi\(rg)o shipping
(kg)
1.1 |[Explosives @ @ 0
1 1.2 |Explosives @ @ 0
1.3 |explosives of compatibility group C @ @ 0
1.5 |Explosives 0 @ 0
flammable gases (of classification codes which 3000 ° ®
contain only the letter F)
2 poisonous gases (classification codes, which contain the letters
T, TF, TC, TO, TFC or TOC) with the exception of pressurized| 0 @ 0
gas packaging
3 flammable liquids of packaging group | or Il 3000 % 2
desensitized explosives e & 0
4.1 desenzitivisani eksplozivi & & 0
4.2 substances of packaging group | 3000 & ®
4.3 substances of packaging group | 3000 2 ®
oxidizing liquids of packaging group | 3000 & ®
5.1 perchlorate, ammonium nitrate and fertilizer based 3000 | 3000 ®
ammonium nitrate
6.1 toxic substances of packaging group | 0 & 0
6.2 infectious substances of category A (UN numbers 2814 and| 0 0
' 2900)
3000 A 1 (in a special
form) or
7 radioactive substances 3000 A 2 pieces for
delivery
type B(U)-, B(M)- or C-
8 corrosive substances of packaging group | 3000 | e | ®
@ does not apply

» depending on the amount, the regulations for substances with high potential danger do not apply

The value given in the fourth column of Table 1 relating to tanks is valid only if permitted
transport in tanks according to column 10 or 12 of table A of chapter 3.2 of ADR. For
substances that are not allowed for transport in tanks, the information in this column does

not apply.

The value in the fourth column relating to bulk cargo is valid only if transport is permitted in
bulk according to column 10 or 17 of table A of chapter 3.2 of ADR. The data in this column
does not apply to substances that are not allowed for transport in bulk. The next step is to
determine whether the quantity of a given dangerous cargo exceeds the prescribed limits.
In order to determine whether a dangerous cargo has a high potential danger, shipping
method must be known first: is it carriage of substances in a tank in liquid state, as bulk
cargo or is it a word about the shipping piece.
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For example, explosives which are generally shipped as bulk cargo (except subclass 1.5)
have a limit of 0 because of their, well-known, high potential danger. This means that in case
of transport of any quantity of hazardous substance of class 1, there is an obligation to
produce security plan.

The next example is flammable liquids of packaging group | or I, which are generally
shipped by tankers. The table shows that the limit value is 3000 | for each quantity beyond
this, it is necessary to create a security plan.

For Class 7 of dangerous goods, radioactive substances with a high potential hazard are
those with an activity equal to or greater than the limit value for transport safety of 3,000 A2
per piece.

3. DEVELOPMENT OF A SECURITY PLAN

When it is determined that dangerous cargo exceeds the limit values from the list of
dangerous cargo with high potential danger, we should develop an effective security plan.
In the continuation of the work, it is in the picture 1 step-by-step presentation and after that
the procedure of making that one is explained in detail.

assigning special responsibilities in the field of security to competent and qualified persons

the list of dangerous goods or the type of dangerous goods in question

review of applied procedures and assessment of security risks

a clear overview of the measures that must be taken

effective and upto-date procedures for reporting and dealing with threats and breaches of security or events affecting seq

procedures for evaluation and verification of safety plans and procedures for periodic review and updating of plans

measures to guarantee the physical security of transport information

measures to guarantee that the transfer of transpeetated information is limited only to those persons who need this
information

Figure 1. The process of creating a security plan

1) The first step in the process is the determination of special responsibilities in the field
of security competent and qualified persons with appropriate authorizations. Most often it is
solved by appointing the Advisor for the safety of the transport of dangerous goods.

2) The next step is to determine the list of dangerous goods or the type of dangerous
goods in question. An inspection of hazardous materials that are handled in the transport
chain is carried out and classified according to table 1, which has already been explained
previously.

3) The third step is the review of applied procedures and the assessment of security
risks, including all necessary detentions in transport, detention of cargo in vehicles, tanks
or containers, before, during and after transportation and temporary storage dangerous
cargo, for the purpose of changing the type of traffic or means of transport (transshipment).
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It defines the longest time the vehicle is parked in the parking lot and whether the vehicles
are empty, which means there is no high potential danger. Stopping of a vehicle carrying
cargo with high potential danger is possible only by the approval of a responsible person to
the driver at the pumps in order to fill up fuel or in a parking lot intended for vehicles with
dangerous goods. Abroad vehicles are parked in ADR parking lots in order to take breaks
in accordance with the regulations of the area road safety. In the Republic of Serbia, there
are no parking lots intended for ADR vehicles.

If there is no ADR parking, and the driver has to park the vehicle, then parking is done at a
parking lot located outside a populated place and where there is a person guarding the
parking lot or a video supervision. In that case, the driver informs the person guarding the
parking lot about the dangerous cargo transported and parked at a certain distance from
other vehicles. Traffic cones are placed around the vehicle as a warning that the parked
vehicle is loaded with dangerous goods.

4) A clear overview of the measures that must be taken to reduce security risks according
to the responsibilities and obligations of the participants including:

- Training of everyone involved in the transport chain

Based on the annual plan, the advisor conducts permanent training of employees for
jobs manipulation of dangerous cargo (Ogeg
valid certificates for the transport of dangerous goods are periodically checked in terms

of basic level of knowledge they should have at all times. Records of employees with

data on the scope of training depending on the type of transport are kept.

- Security policy

For example, measures in case of increased danger, control during the employment of
persons (it is determined what specifications and particulars should every prospect
provide when hiring worker) or transferring a person to another workplace.

- Equipment and means that must be used to reduce security risks

All participants in the transport of dangerous goods should be trained in the field of
health, safety, environment and fire protection, which means that they attend regular
training in the given fields, as well as having passed the appropriate knowledge test.

5) Effective and current procedures for reporting and dealing with threats and

security breaches or security-affecting events. It is regulated through clearly defined
procedures for informing, creating a document (report) about the accident, as well as
measures to prevent them. A unique form is being created in which information about
extraordinary events in the transport of dangerous cargo is submitted, regardless of the
severity of the consequences and the type transport and manipulation.

6) Procedures for evaluation and verification of security plans and procedures for
periodic reviewing and updating plans. They are done through Action Plans with defined
obligations and are carried out by the Advisor for Safety in the Transportation of Dangerous
Goods, periodically on every 12 months.

7) Measures that guarantee the physical security of transport information, which are
contained in security plans. All employees have this obligation by signing employment
contract and data confidentiality document.
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8) Measures that guarantee the transfer of information related to transport that are
contained in the security plans, and are allowed only to those persons who need this
information. These measures must not exclude the necessary information that is described
elsewhere in ADR.

4. CONCLUSION

Creating a security plan through clearly stated steps is of great importance for security of all
participants in the transport of dangerous goods and environmental protection. Effective
implementation of the plan in practice is important, and knowledge, experience, skill and
awareness of the security advisor who makes it, contribute to this to a large extent. The work
of the Advisor is reflected in the monitoring of regulations, making strategic decisions,
training workers, remediating consequences and monitoring transport. A good Security Plan
has a positive effect on the functional operation of the company, on reducing the risk of
pollution, poisoning, fire, wastage, spillage and similar negatives occurrence. Also, if this
plan determines the exact responsibilities and obligations of all employees in transport
company, especially the driver, the number of traffic accidents and their consequences
would have decreased. That is why the carrier, the sender and the recipient should
cooperate with each other, as well as with competent authorities for the purpose of
exchanging information related to security threats, undertaking appropriate security
measures and response (reaction) to events concerning security.
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12.CROSS DOCKING V DOBAVNI

VERIGI

Povzetek

Z razvojem | ogistike kot takgne so se razvi
prispevku izhajamo iz razumevanja treh pojmov/procesov: logistika, oskrbovalna veriga in

menedgment oskr bPovdjl entej av,erk gte. del egni bkrajo v
nenehno posodadhlehaol ogkénipromacese. Bi ti mor a
razvoj l ogi stilnih procesov. Eden od proce
pridobitev Kkonkurcess-Hocking (slo. e o g toil W pijisgeviad bknzo) .

natan|neje raziskali vliogo in pomen tega | og

Kl julne besede: | ogoskihga svlkradiag| er oss
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1 Uvod

Logistika je giroko podrol j e, K i s e ukvar |
ulinkovitedagpretsdaloaibev in informaci|j od i
|l ogi sti ke je zagotoviti pravilno kolilino i

| asu i n z mi ni mal ni mi strogki . oskbgvalra dveriga, mo

me n e d § msknbdvalne verigeinpar t nerstvo v |l ogistilni dob
Obstajajo trije jezikovni i zvor i poj ma | ogi
besede éel ogisticoscg. Pod tem pojmom so razun
obstajapovezava s francosko besedo él ogerc¢, kar |
oskrba bivaliglg¢. Ta pojem se je uporabljal

Voj agka | ogi sti ka zajema transport, nastan
skl adiglenje in vzdrgevanje vojagkega tovor
nastanitve zalel wuporabljati okrog | eta 1600
ruski armadi Antoine-He n r i Baron de Jomini ( 1 @gikttke HoB 6 9 )
uporabno vedo za ©planiranje in vodenje prei
zagotavljanje preskrbe (Binner 2002, 29) . K
uporabljati tudi Vv vojagki | i tlenikaairt Pupavac 2008Z d r u
15).

Oskrbovalna veriga oz. dobavna veriga (a_n g | eupglyo chain), j e sistem, k
dobavitelja, nabavo, proizvajalca, distribucijske kanale in kupca. Pokriva tok blaga od
dobavitelja preko proizvodnj e i n di stribuci
uporabnika. Z drugimi besedami je mrega zvez in distr
funkcije nabave materialov, njihovega preoblikovanja vvmesnei n kon| ne pr oi z
di stri buci j ooddv &updem.iKbmplpksnost verige pa se lahko razlikuje med
razl i |l ni mi panogami in podjet]ji

Menedgment 0 s k r b precedno tsmervjea razvgj,eoblikoeanje in usmerjanje

vseh dejavnosti, ki se zalnejo z nakatproomg nsiukr
VKl juluje celovito upravljanje kakovost. i n
Shema gt. 1: Menedgment oskrbovalne verige

Podpora
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Vir: AINA STEPHEN, B. Sc. (Hons), PGD, MBA, Chief Regulatory Officer (CRO), NAFDAC, Nigeria.
Oskrbovalne verige v znanosti in praksi. 2014.

Za kakovostno |l ogistilno dobavno verigo |e
| ogistilni dobavH®HdmoegaliagidosPeg Brejzg arkaus| ednj i
A zni gevanje prevoznih strogkov,

A izboljganje wpmawljjeanja | ogistiln

A zmanjgevanje gtevila gkodnih dogodkov,

A zmanj gevanje fiksnih strogkov,

A zmanj gevanje skladigln " strogkov,

A zmanjganje strogkov zalog in

A zmanj ganje administrativnih strogkov.

2 Skl adigl ni proces kot del | ogi sti | ne
Skl adi gazeki se eporabf: za objekte, ki so namenjeni hrambi blaga, mislimo na
objekte, ki jih opredelimo glede na blago oz. po namenu. Hramba pa je izraz s katerim
ponazorimo proces hranjenja blaga in zal og.
vra@g, jnekaj skupni h temeljnih aktivnosti. Vv
najdemo v velini skladigl

1 sprejem,

1 prepakiranje,

T uskl adi gl enj e,

T skl adi gl enj e,

1 nabiranje blaga,

1 pakiranje ali lepljenje cen, deklaracij itd.,

1 sortiranje in

1 unitizacija ter odprema.

Za ponazoritev navedenega na s hemi gt . 2 pre

Shema ¢gt. 2: Tloris skladigla s pretokom bl aga

1Bezjak, M! 6 A Y1 2 OA (i 2 eVv@NT WBARIZNEISY 3y 41 f | RaDSyiemaksi h 41 Nb 2 S
2014
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Skladisce palet in
sistemi za nabiranje

=
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i |
! Uskladigéenje : Manipulacijez | Sortiranj 1
: 1 blagom : komisioniran] j :
1 1 | !
! |
ey T _________ e T e | i # ---------- 1
1 1 H !
! . 1 I !
: Sprejem _:__, C docking +’ Uniti i dprem: :
. |

Vir: Frazelle, E. World-class warehousing and material handling. New York. McGraw, 2002.

Povzeto po Poljanec, Mat ej . Logistika notranjega tre
Ljubljana. 2011.

Po Pugenjaku®mor &eadiVv nskluadi gl ni dejavnost. i
Prvaravenupravl anj a si stemov hrambe zalog je strat
zalog in s tem skladi gl glede na znal il nost
okviru strategkega nalrta | okacije je pomemk

Cedilnik navaja organizacijsko klasifikacijo in sicer:

T lastno skladigle, ali najeti | ogistilni sei
T osnovno skl adigle ali DC,
T prekladaligle, zbirni center 1in

1 CrD center (cross-docking).

Druga raven upravljanja je operativha. Upravljamo z instaliranimi kapacitetami, ki jih
moramo stalno prilagajat:. di nami ki i n pretc
kapacitete za oskrbo porabnikov.

Delitve in klasifikacije so pomembne zaradi ur ej anj a posamezni h vr s
podatkov. Vsaka enota mora biti jasno definirana glede na namen in poslovanje, kar je
osnova vsakega upravljanja.

3 Sistem Cross docking

Cross-docking v dobavni verigi je postopek, pri katerem izdelki iz proizvodnega obrata ali
skl adi gla dobavitelja pridejo naravnost do n

skorajda ne ostane v skladiglu. Za ponazorit
i n skor aj t akoj nal ogij o Nneneéowaomnijnaeknau allpi
maloprodajni trgovini/ ver i gi al i strankam. Le je velik:¢
potrebnih manj transportninvozib vel i ke pogil j ke | ahkoeWabehdel i
primerih gre za ulinkovitejgo in vitkejgo do

5t dzOSy 2l 12 Cor KBRANNA (XY a@a$@ANAGRR dz6Ay120A0G2 2344
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Ge v tridesetih letih 20. stoletja je amer.
operacije cross- dockingpa.Podj et ja so iskala naline, k akc
sistemov upravljanja dobavne verige, pospegit.i

zalog. Implementacijametodecrosss<d oc ki ng se je v Zdrugeni h dr
v 50. l etih 20. stoletja, kar | e | mbeaktbrjug/al o
osemdesetih | etih prejgnjega stoletja je ec
Walmart, uvedelcrosss<d oc ki ng sistem in s tem ustvariil p
Zapi gemo | ahko, o c ksiimsgg eme ¢ MmT € Mo apop i s a
Poenostavljeno | ahko navedemo, da je opisan
veriga. Eden kljulnih dejstev je, ali i mamo
jo jJje za konlnega prejemnika potréebnomopoed ol
nal epko idr. ). Sistem | ahko deluje na dnevr
kon|l nemu prejemni ku, al. pa na tedenskem niyv

Pomembno pa je razlikovati med cross- dockingom in drop-shippingom. Obe metodi
pomagata prepreliti, da bi zshippioguse attildi gradhjgo v s
neposredno od dobavitel j-aotkikmgpl nse sitzaalkki
skl adi gl e, kjer se sortir apgjostrankama kupcenp deepp a k i

drop-s hi pping i zjemno priljubljen, s aj ni hl e r
fizilnega 4g@gtoetkjiiang Grnaces pomaga pri vitkejgi
pri meren za vVvsako podjpeltofgoen nadross-decking gedbistygehce . F
preul i ti strogke, dejavni ke produktivnosti,
podjetju. Cross-docking] e ge posebej uporaben za izdel
pokvarljive izdel ke, nblzagakikianjoe @e jaadret i tha
Shema gt. 3:-dogkingtem cross

ol

'IIIIII Illl.
- i oo -

BEE TEEN
- |-

Vir:https://www.odoo.com/documentation/16.0/applications/inventory_and_mrp/inventory/routes/concepts/cro
Ss

h-

eale punogino

16 hitps://www.inboundlogistics.com/articles/crosdocking/
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Prednosti sistemal’:

T Del ovni procesi shranjevanj a, upravljanj a,
pogkodbe, al i il z&Cwssel obkagg svdpnaybja te st
t akoj poglje v odhodni transport z mini mal

T Skl adi glenje izdel kov je oblasno, kar vodi

stopnji zagotavljanja kakovosti.

T Strogki dela ®0o wie@jpotrebno upravljanje z

1 KerStranke hitro prejmejo svoja narolil a, S
kar pomaga povel at. ugl ed pri hitrih dost a\

Slabostit®:

T Priprava | ogisti | nnaimoemotbijta Inahkamn | meaomudal| r
da se zagotovi posl ovna uspegnost .

T Potrebna | e precejgnj a nal o g bdacking; &erminali mo s t ¢
precejgen vozni park tovornjakov in drugih

1 Venemdnevusepogosto opravi v el dostav, zato | e
bl ago raztovorit.i iz prihajajolih tovornja
tesnih | asovni h razporedi h; da se ne ust v,
idr.

T Nipri meren za panoge z nizkhpoimeopnj @obbgal
material, idr.

Crosssdocking je mogole uporabitdi pri vseh nal.
geleznigkim in pobhoseasdke ms eisteenine rheadamil®:

T Neprekinjen navzkrigni docking; j e metoda
premi ka v stalnem toku med sprejemnim in

T Metoda konsolidacije, K i zdr uguj éredmetilso ma |
zabkao shranjeni v skladiglu terminal a, d
tovornjakih.

1T Dekonsolidacij a met oda r az dRodgostdse worabkal i ki

j e
proi i zpol nitvi za neposredno pvisttadkammadgmot r o
ali poslovne lokacije.

Skl adi gl e mora biti sposelbckimpa.Pbdpkaask!| pds:i
bi ti zasnovana tako, da povel a pPravstadkoje i n
bi stvenega pomena i mm@dnizirarsnkpretokbim ggdelkov v celdtelmr o

17 https:/www.tranquilbs.com/cross-docking/

18 https://www.tranguilbs.com/crossdocking/
19 https://Iwww.inboundlogistics.com/articles/cross-docking/
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skl adi glu, da se ohrani ulinkovito delovan
sta kljulnega pome@laedperi nanaVveltiokwaant uskl ad
prizadevati za enakomerno porazdelitev, kilah ko spr ej me v s eGtvehwidlna
velikost in postavitev dock-v r a't dol ol a, kako d o | -dookingt r a |
operaciji.

4 Primera uporabe cross-docking sistema

4.1 Logist Schenker SLO

Prilogistu SchenkerSLOs o v svo] skl opvl adgpidat il gieh s&ké mad i
pretovor oziroma cross-dock v Sneberjah. Uporabljajo ga za zbirnike, za lokalno distribucijo

in kot oceansko sredigle, torej kot vozPi gl e
je nova stavba v celoti optimizi r ana za navzkr i ¢n-aock). Objgktomerar | a
4. 397 kvadratni h metrov na zemljiglu v veliKk
28 rampami za nakl adanje in razkladanje in o

i ngtalitreaan ediektronskega prepoznavanj a regi
napovedanim vozilom samodejno odpre zapornico. Nadzor dostopa, ki ga imajo zgol;
poobl aglene osebe, zagotavljajo 24 ur na dan

4.2 Trgovska drugba Engrotug d.o. o

V Slovenijicrosss<d ocki ng uvajajo tudi v podjetju Engr
je trgovina za gospodinjstva in poslovne uporabnike ter specializirana ponudba izdelkov za

nego v drogerijah. S poslovalnicami po vsej Slovenijiin 2.635 zaposlenimi s e dr ugba
med najvelja trgovska podjetja v Sloveniji

Drugbo Engrotug d.o.o. je na dan 31. 12. 202

101 marketov in supermarketov,

163 frangiznih poslovalnic,

7 poslovalnic Cash & Carry,

43 drogerij,

2 restavraciji Tug,

2sl agl il arni De | a Cr eme,

spletna trgovina Tug Cash & Carry,
spletni supermarket hitrinakup.com in

spletna drogerija tusdrogerija.si.

=4 =4 -8 _-8_-9_-45_95_-°5_-°5

Shema g¢gt. 5: Mrega poslovalnic TUR trgovca

20 https://tl.finance.si/8998303/Takge-videti-novo-Schenkerjevaceanskevozliscev-Ljubljani?src=XNASLZAD.
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Vir podloge: google

Trgovec ima v svoji organizaciji tudi centralni distribucijski center preko katerega v svoje
poslovalnice dobavlja ge skoraj 70 % svojeg
preko centralnega skladigla je dr ughmejatktadt e n

cross- docking. Dobave, K i p-dotkimgkaa j pe ndr ungada nz a
preusmerila predvsem dobavitelje, ki so tran
kolilino blaga. Zaradi visokih vtrmrsarks gardtinidhe |
na enoto bl aga, kar je zel o pov edockinggpbtekanaa b a \
sl edeli nalin:

1. Dobavitel] pripravi pakete (komisione) po

2. Centralno skladi gle deluje kot pogt a:
- prevzame pakete od dobavitelja (vsebine paketa ne pregleduje),
- poskrbi za dostavo paketa v poslovalnico v okviru svojih rednih dostav,
- sistem je nadzorovan z ustrezno programsko opremo.

3. Poslovalnica pregleda vsebino paketa in opravi prevzem.

Trenutno je sistem crosss<doc ki nga v drughbi ge Vv razvoju,
dobaviteljev, K i so bili preusmerjeni na t a
s tem posledilno nabavne cene teh artikIl ov.

5 Swot analiza

Prednosti -  Eliminiranje nepotrebnih | Pr i | o g - Konsolidacija delovnih
skl adi gl nih pro procesov.
- Zni gevanje str - Optimiranje delovnih
napak. osnovnih sredstev.
- Hitrejgi pretok
Slabosti - Potrebuje s e v | Nevarnosti - Prilagajanje procesov
mani pul ati vne glede na dobavitelje.
(sprejemno/odpremna cona).
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-V primeru dveh

mognost | ol evan
Vir: Prirejeno po Higginson and Bookbinder, 2005.Baj ec, P. Di st r iFdkuiteta za poknorstve k | a d
inpromet, Portorog. 2019.

Po Bajlevi sta kljulna dvaockredpogoja za usp
fT ulinkovita izmenjava bl aga med pogiljatel]ji
T ulinkovita koordinacija bl aga sneldadih@lde( an) .

Oba pogoja pa zahtevata informatizacijo posl
obveza za doseganje poslovne odlilnosti posl
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12.CROSS-DOCKING IN SUPPLY

CHAIN

Summary

With the development of logistics, various subsystems of logistical processes also evolved.
This article utilises the understanding of three concepts/processes: logistics, supply chain
and supply chain management. Companies, which participate in the supply chain, need to
constantly improve their technical and technological processes. They have to be innovative
and need to keep track of how processes in logistics are developing. Cross-docking is one
of the processes-models that companies can use to increase their competitiveness. This
article explores the role and importance of this logistical process.

Keywords: logistical chain, cross-docking, warehouse.
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1 Introductions

Logistics is a broad field that examines planning, executing and overseeing an effective flow
of goods, services and information from the source to the consumer. Its goal is to ensure
the appropriate amount of goods reach the destination at the right time and with minimum
cost . Lne fobr conak@st liogistics, supply chain, supply chain management and
partnership in logistical supply chain.

There are three etymology sources of the wor
Greek term Al ogi st i c o scalthinking. Thae thenetare ties Withuhe a t e «
French word filoger o, which was useeddences. Theescr
first usage of this term dates all the way back to the 12th century when they used it in army
circles. Military logistics encompasses both transport, accommodation and care of the units,

and transport, storage and maintenance of mi
started being used in 1600 to describe accommodation. In the 18" century, a Swiss general

in the French and Russian army, Antoine-Henri Baron de Jomini (1779-1869), used the term

Al ogisticso to describe a science useful for
and building and enhancing depots to ensure adequate supply (Binner 2002, 29). At the end

of the 19" century, the term also started to appear in military literature in the USA (Yelebika

and Pupavac 2008, 15).

Supply chain is a system that incorporates supplier, procurement, manufacturer, distribution
channels and consumer. It covers the goods flow from the supplier, across the manufacturer
and distribution channels, to the consumer. In other words, it is a chain of relations and
distribution potential, which serve the purpose of buying material, its modification into interim
and final products, and distributing final products to the buyers. The complexity of the chain
differs between different industries and companies.

Supply chain management is a process-oriented development, formation and guidance of
all activities that begin with the purchase of raw materials and end with the sale of the final
product to the consumer. Among other things, it also includes a comprehensive quality
management.

Picture 1: Supply chain management

Podpora
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Source: AINA STEPHEN, B. Sc. (Hons), PGD, MBA, Chief Regulatory Officer (CRO), NAFDAC, Nigeria.
Oskrbovalne verige v znanosti in praksi. 2014.

The partnership between all the participants in the logistical supply chain is crucial for its
quality. As per Bezjak?, it enables the following:

- Reducing transport costs,

- Improving logistical network management,

- Reducing the number of detrimental events,

- Reducing fixed costs,

- Reducing warehouse costs,

- Reducing stock costs and

- Reducing administration costs.

2 Warehouse process as part of the logistical process

The word fAwarehouseo descri bes fi &aciltidsihatiares i
categorised deprnding on the goods or the ini
the process of storing goods and s.uck. All warehouses share certain fundamental activities,
regardless of their specific purposes. These are some that we can find in most warehouses:

- Collection,
- Repackaging,
- Storing,
- Gathering goods,
- Packaging and attaching price tags or declarations etc.
- Sorting and
- Unitization and shipping.
The picture below portrays these warehouse activities.

Picture 2: Ground plan of a warehouse and goods flow
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Source: Frazelle, E. World-class warehousing and material handling. New York. McGraw, 2002.
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2011.
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As per Pugenj & ke needdo cahsidbri rlamagekent levels when it comes to
warehouse activities. The first level of managing stock-storing systems is the strategy level.
We plan the stock and warehouse locations based on the characteristics of the goods and
the market needs (warehouse locations). As part of the strategic location planning, it is
important to understand what kind of warehouse we need. Cedilnik lists an organization
classification:

Own warehouse or outsourced logistical service,

Basic warehouse or DC,

Transshipment platform, assembly centre and

CrD centre (cross-docking).

The second management level is the operative level. We manage established capacities
which need to be adjusted to the dynamics and goods flow and therefore ensure available

supply capacities.

Definitions and classifications are important for organising different warehouse types
depending on available data. Each unit needs to be clearly defined based on its purpose
and business activity, which is the basis of each management.

3 Cross-docking system

Cross-docking, as part of the supply chain, is a process where all the products from the
production plant or distributords warehouse
with minimal warehouse storage. Products are unloaded from trucks or trains and
immediately loaded onto trucks or trains intended for the final user: retail shop/chain or
customers. If there are many parcels with the same endpoint, there will be a need for fewer
transport vehicles as we can divide larger parcels into smaller groups. On both occasions,

we end with a more effective supply chain.

As early as the 30s of the 20" century, the American transport industry improved procedures

and cross-docking operations. Companies were looking for ways to improve the
effectiveness of their supply chain management systems, stimulate the speed of delivering

goods to consumers and decrease stock costs. The implementation of the cross-docking
method continued in the 50s, which improved supply chains, especially in the retail sector.

I n the 80s, one of the worl doés | as-dpekimngsystemt ai |
and achieved an important competitive lead?!.

We can say that the cross-docking system cannot be understood from just one perspective.
Put simply, the described system is a posting system or a container chain. One of the most
important facts is whether we have a logistical unit intended for the final user or whether it
needs to be amended towards the final user (amending the quantity, attaching a new
logistics sticker etc.) This system can work on a daily basis, where the parcel is shipped to
the final user on the same day, or on a weekly basis, where we use an assembly point.

2 hitps:/fwww.inboundlogistics.com/articles/crosdocking/
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It is important to distinguish between cross-docking and drop-shipping. Both methods assist
in preventing the stocks to lie around in warehouses. With drop-shipping, the products are
sold directly by the supplier to the final customer. With cross-docking, the products are first
sent to a warehouse, where they are sorted and/or repackaged, and then they are
immediately sent to the final customers 1T consumers. Drop-shipping is extremely popular
since there are no costs associated with maintaining stocks or manual counting. Although
cross-docking assists with a smoother supply chain, it may not be the best solution for each
company or warehouse. Before we start utilising cross-docking, we have to study the costs,
productivity factors, customer satisfaction and process changes in a company. Cross-
docking is especially useful for products that require monitoring temperature, perishable
products, goods that have already been sorted and packaged, drinks, food, chemicals etc.

Picture 3: Cross-docking system

=

inbound arec
eale punogino

Source:https://www.odoo.com/documentation/16.0/applications/inventory_and_mrp/invent
ory/routes/concepts/cross

The benefits of this system??:

- Storing, managing, counting, protecting, insurance and damage of the goods are
expensive. Cross-docking removes these costs as the goods are immediately sent to
outgoing transport with minimal retention.

- As they are stored for minimal time and barely handled, there is a lower risk of goods going
bad or getting damaged, which improves the product quality.

- There are lower headcount costs as there is no need to handle stocks.

22 nttps://www.tranquilbs.com/cross-docking/
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- Higher customer satisfaction as customers receive their orders quickly 1 which improves
the delivery reputation etc.

The disadvantages of this system?3:

- Preparing logistical units can be time-consuming. It needs to be accurately planned
and executed to ensure the success of the business.

- It requires a large investment to establish cross-docking i the terminals and vehicle
lots.

- There can be multiple deliveries in one day which makes the speed of unloading
incoming trucks and loading outgoing trucks crucial in tight schedules 1 to prevent
congestion, damaging or losing goods etc.

- It 1T snbét suitable for i ndubsadgfurmtgre, stdtiandry a

etc.
Cross-docking can be used with all types of transport, including air, road, rail and maritime.

We can achieve it using three basic methods:

- Continuous cross-docking i a method where the goods are moved in a continuous
flow between the receiving and shipping areas.
- The consolidation method combines several small parcels before transport. Objects

are temporarily stored in the warehouse

using fully loaded trucks.
- Deconsolidation is a method where large parcels are divided into smaller units. It is
often used to sell directly to consumers i delivering to their homes or branches.

The warehouse needs to be able to support eh cross-docking procedure. It needs to be
shaped in a way that maximises the space and minimises the travel distance. It is crucial to
have a warehouse with a well-organised flow of products to keep an efficient service. The
number and positioning of loading ramps are crucial when it comes to planning. Depending
on the size of the warehouse, we need to strive for an equal division that can accept all
inbound parcels. The number, size and positioning of dock-doors defines how long the
cross-docking operations will take.

4 Two examples of cross-docking system in use

4.1. Logist Schenker SLO

Logistics company Schenker SLO incorporated a cross-docking warehouse in Sneberje into
their network of logistics centres. It is used for assembly points, local distribution and oceanic
centres (junction for maritime cargo). As per the available data?4, the new building is fully
optimised for cross-docking. The facility is 4,397 square meters in size and lies on an area
that is 14,143 square meters in size. The building is fully optimised for cross-docking. It has
28 loading ramps and enables a quick cargo turnaround. They use a system for recognising

2 https://www.tranguilbs.com/crossdocking/
24 https://tl.finance.si/8998303/Takge-videti-novo-Schenkerjevaceanskevozliscev-Ljubljani?src=XNASLZAD.
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licence plates to automatically open the gates for the expected vehicles. Access is possible
24/7 but only for those who are authorised.

4. 2. Retail company Engrotug Ltd

Cross-docking is also being implementedat Engr ot ug Lt d. The compar
activity is retail stores for households and business customers, including specialised care
products in their drugstores. With branches across Slovenia and 2,635 employees, it is one

of the largest Slovenian retailers.

Onthe31tof December 2022, Engrotug Ltd consiste

- 101 stores and supermarkets,

- 163 franchise branches,

- 7 Cash & Carry branches,

- 43 drugstores,

- 2 restaurants,

- 2 cafes,

- online Cash & Carry store,

- online supermarket hitrinakupi.si and
- online drugstore tusdrogerija.si.

Picture 5: Tug branches
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The retailer also operates a central distribution centre where 70% of the goods in the
branches are distributed from. To increase the number of products distributed from the
central warehouse, the company started incorporating cross-docking. At first, the cross-
docking supply was used especially with suppliers who supplied the branches with a smaller
amount of goods. Due to large transport costs, the cost ratio was large also per product unit
which increased the wholesale price per unit. Cross-docking is done in the following way:
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1. Suppliers prepare parcels according to the branches which ordered the goods;

2. Central warehouse functions as a postage centre:
0 Accepts the packages from the supplier (but does not check the contents)
o Arranges the package to be delivered to the branch, together with the rest of

the scheduled regular deliveries

o The system is monitored with the appropriate programmes.

3. The branch checks the contents of the parcel and carries out a collection.

At the moment, the cross-docking system is still being developed but the company has

already noticed the reduction of wholesale price and transport costs when it comes to the
suppliers already using this system.

5. Swot analysis

Advantages - Eliminating unnecessary | Opportunities -  Consolidating operating
warehouse  processes and processes;
stocks; - Optimising operational
- Reducing costs, errors; fixed assets
- Increasing the speed of goods
flow
Disadvantages - A need for a larger capacity of | Dangers - Adapting processes to
handling surface (receiving and suppliers

shipping zones);

- Distinguishing systems when
two or more are used;

- Potrebuj e s e v
mani pul ati vne
(sprejemno/odpremna cona)

Source: After Higginson and Bookbinder, 2005.Baj e c , P. Distribucijsko skladi

promet, Portorog. 2019.

As per Bajec, there are two preconditions important for a successful cross-dock:

- Effective exchange of goods between the senders and the warehouse;
- Effective coordination of goods between inbound and outbound warehouse flows.
Both preconditions demand informatization of warehouse business activities, which is

nowadays a necessity for creating a successful business.
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13. STRENGTHENING THE SKILLS
AND COMPETENCIES OF

STUDENTS rrom

TRAFFIC, TRANSPORT AND STORAGE SECTOR THROUGH THE
ERASMUS + PROJECT

Abstract: The main goal of this paper is to emphasize the importance of the involvement of
students from the Traffic, Transport and Storage Sector in Erasmus+ projects that are
offered on the list of the National Agency in our country. It is more noticeable that the
students who get opportunities in this way to animate in such and similar projects become
more experienced, more reliable, more skilled and more knowledgeable in the performance
of work tasks, especially in the part of the program content Learning through work with an
employer.

With this paper, we believe that we will contribute to raising awareness, increasing the
interest of students in following the teaching content and programs, especially from
professional subjects within this Sector, as well as attracting students for enroliment in the
following years due to the sharing of previous good practices and experiences. The
emphasis will be on the preparations, the realization of the project from the beginning to the
end through all its phases, the involvement of the students in the project, receiving tasks
and responsibilities, the way of realizing them during the twenty-day stay in Barcelos,
Portugal in month of April, 2023.

We appreciate that if in the future we continue to get the opportunity for our students to get
involved in projects like this one, which will be discussed in the paper, will greatly improve
the quality of teaching in this sector, we will be recognizable on the map in European
frameworks for realization of projects in the area of mobility of students, we will have better
quality, more satisfied, more fulfilled students and more interest in enrolling students in this
Sector.

Keywords:Erasmus+ project,students,mobility,knowledge,skills,competencies,

work tasks and responsibilities.
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1. Introduction

"Riste Risteski-Richko" Secondary School started 5 years ago to be involved in
various projects through the Erasmus+ programs which are transparently available to the
National Agency for Educational Programs and Mobility in our country.

Through it, our school got the opportunity on several occasions to be involved in
different projects that were of different meanings. In some of them, it was our school that
appeared as the holder, ie. coordinator, in some we joined as a partner school, and within
the framework of KA 1-VET, on two occasions our students had the opportunity to spend a
twenty-day stay at the Mobility friends Youth Campus in Barcelos, Portugal and in Slovenia.
In the first such mobility 10 students from the Department of Electrical Engineering and
Mechanical Engineering were involved, while in 2023 students from the Department of
Traffic, Transport and Storage and the Department of Graphics received this opportunity.

In this paper of ours, special emphasis will be placed on the experiences, the
involvement of the students in KA 1 VET from the Traffic, Transport and Storage Sector,
which was implemented in the month of April 2023. In fact, the same project should have
been implemented much earlier, but due to the Covid 19 pandemic, it was postponed and
the deadline for completion was in the spring of 2023, and it will be realized from 02.04 to
23.04.2023.

In the framework of this project, a total of 9 students from second and third year of
both qualifications took part, Transport and forwarding technician and road traffic technician.
The selected students were accompanied by 1 professor who taught them professional
subjects in the teaching, he also taught and the subject of learning through work at an
employer. That way, the students had full professional, moral and emotional support during
their 20-day stay on campus.

About how the preparations went, about the students' stay on campus, their tasks,
responsibilities and duties, the acquired experiences, skills and knowledge, about the
entertaining part of the stay which is an inevitable component of such developments and the
complete realization of the project will be discussed below in the paper.
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2. Prepare and prepare the students for inclusion in the project

With the desire and intention as a school to approach seriously the full
implementation and inclusion of students in the KA 1 VET project and worthy promotion of
our school in the European framework in which many other vocational schools from Europe
get the opportunity through such mobility from the European Union to implement, we
approached the project from the very beginning in an extremely professional and
responsible manner. The bearers of the implementation of the overall activities were
professor Marjan Naumoski and Irena Pipidzhanoska (pedagogue), who over the years
appear as coordinators of Erasmus+ projects.

First of all, in a transparent way, on the bulletin board in the school as well as on the
WEB page of the school, a contest was highlighted for all interested students who want to
take part in the project from the Traffic, Transport and Storage Sector. In the competition,
the criteria on the basis of which the students were to be selected were clearly stated, and
they were as follows:

A Success in learning from previous years
A Student behavior

A Grades for professional subjects

A

Opinion of the subject teacher who is in charge of monitoring progress and work
in companies and institutions where students are distributed within the subject of
learning through work for an employer

CV submitted

T

A Motivational letter

A Participation in competitions and winning places, especially within professional
subjects.

In addition to these criteria, a test on the knowledge of the English language was
carried out for all interested students, which contained 20 dedicated questions in the
direction of the meaning and previous experiences of such and similar projects, the
significance of the practically acquired knowledge, their vision for the future professional
orientation , which is what is essential and most important that they acquire through the
teaching and learning of professional subjects, their interest in acquiring new skills,
knowledge and strengthening the ones already acquired, as well as the desire, the
motivation to get to know other cultures, traditional values and the acquisition of new
friendships.

After the conducted test, a three-member committee is formed, which, based on the

set criteria, the results of the test, prepared a score list with the results of all registered
students, which was re-published on the bulletin board and on the WEB page of the school.
In this way, the cycle of selecting students ended, but after that followed the part in which a
parent's meeting was called and held with the parents of all the students who were selected.
At the meeting, parents were fully informed about everything about the project, its meaning,
responsibility, tasks, behavior of their children. The Student Code of Conduct during the stay
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was read and each parent was asked to sign a statement that they fully agree with everything
they have been made aware of and are responsible for their child's behavior during their
stay at Barcelos.

The meeting was also used to show them a short presentation about what the
students should expect that will happen during the implementation of the project, what are
their responsibilities and tasks, they were introduced to the Mobility friends Campus, its
capacity and the amenities it offers, about the places and cities that they will have the
opportunity to visit in addition to their work duties.

At the meeting, the accompanying professor also signed a statement in which he
undertakes that he will be extremely responsible, professional in the performance of his
mission and will take equal care of all students.

3. Arrival of students on campus, assignment of tasks, duties and
responsibilities

In the year 2023, also declared as the European year in the domain of skills, through
the "Your skills are your power" Project, 9 students from the Department of Traffic, Transport
and Storage together with their subject-accompanying professor on 03.04.2023 they joined
other participants from other European countries from the same and similar projects in the
Barcelos Campus, Portugal.

(pictures from the campus with the students)

Upon arrival, they were informed in detail about the conditions offered by the campus,
as well as which days are designated as working days, with assigned tasks according to a
strictly defined schedule for visiting real companies and performing work tasks.

Each student knew in advance exactly on which day he was assigned to which
company and to which work tasks. They were informed in a timely manner about the work
materials with which they are required to perform a given work task, how to handle them
and how they should leave them at the place from where they were picked up.
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Of course, before performing any task, the students were familiarized with the rules,
regulations, so-called code of conduct in the campus or in real companies. In this way, their
moral component of the person was strengthened and the awareness of responsibility and
professionalism was raised.

Part of the work activities took place in the campus itself in a specially equipped and
dedicated room for the performance of work duties. The goal of all activities, regardless of
where they were conducted, was the same, to strengthen the theoretically acquired
knowledge through practical experiences, i.e. through experiential teaching at a workplace
under the supervision of a designated person from the company or campus.

The main objective was focused on how logistics can be used in a variety of transport
purposes and how to organize the entire transport process.

In the course of the work and the execution of the work duties, they had computer
technology at their disposal at all times, which greatly facilitated the students in the search
for information. In this way, they easily and simply had the opportunity to find different routes
and modes of transportation that are uses

around the world, calculations were made about the time required for transport and
how the transport process would flow from the starting point to the end point.

They used the very time in the campus to learn from the competent people and find
out how the work - the organization of transport in Mobility friends - the campus in which
they organized numerous transport routes daily for all the participants who were
accommodated in it, takes place.

One of the benefits for the students from their stay on campus was that they had the
opportunity to familiarize themselves with the types of transport vehicles that the campus
had, as well as keeping an "inventory" of them in terms of whether they are technically
correct, whether they are safe for transportation and whether they have the necessary
documents for transportation.

Specific tasks and tasks that were given to the students and related to the preparation
of a workplace were the following:

A Completion of t e-sheetwi tedhnichlaatau ment at i on
A Management of documentation and distrib
A Technical supervision regarding traffic
A nalyzing traffic data

A Ildentification of priorities

A As part of t eamwor Kk, they were given
previously prepared objects and goods as needed.
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Again, as a benefit during the performance of the practical teaching was the
opportunity for the students to practice their language skills because the entire
communication with the superiors took place in English. In this way, in addition to what was
essential in the project, the improvement and refinement of theoretical knowledge directly
through work and practical performance of tasks, students simultaneously strengthened
their soft skills.

The campus and the organization allowed them to visit two large companies, Correia
and Casoro and Transport Nogueira, both well-known and recognized in their field of work.
The company Correia and Casoro is a company with a tradition that has existed for 50 years
and it is a reference in the trade of industrial, agricultural equipment, hardware, auto
accessories, paints, gas, items for the home and the garden. It has a commercial unit with
an area of 300 square meters which represents renowned, national and international brands.

Within this company, the students were able to get to know in a direct way how work
is done in the warehouses, what some of the forklifts look like, some of which they had only
seen through a picture from the textbooks, how the control is carried out of the documents
intended for the goods and with the final stage of the transfer of the goods from the sales
area to the warehouse.

The second company in which the students got to know more closely the nature and
way of functioning of it was Transport Nogueira, which has been in the market of carrying
out transport activities since 1968. It develops innovative and personalized road transport of
goods and offers logistic solutions. The company owns about 300 own trucks, tractors and
tank trucks that carry out transport through several European countries.

The students were given the opportunity to look at the workspace available to the
company, namely the offices, where competent and expert people explained to them how
to navigate, i.e. tracking the route of their trucks across European countries.

At the same time, during the tour and inspection of the company, the students also
visited the area intended for the accommodation of the trucks, their maintenance and the
execution of certain repairs.

WWW.ILT-SYMPOSIUM.ORG 210




XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

In an immediate way, the students were enabled to experience what they learn in the
books, improving their own skills and competencies in the domain of transpost, logistics and
forwarding. Some things that were "hanging" to them and were not clear enough through
practical exercises and directly involved in the work process, they absolved them and in that
way they became much more understandable and interesting.

It is worth emphasizing that for the 20th day stay, the students under the supervision
of the accompanying teacher as well as the supervisors in the companies showed a serious,
responsible approach to work, which was confirmed by their punctuality, professionally
completed work tasks, the degree of interest they showed during execution of work duties,
the manipulation of work materials with which they were in charge, as well as the correct,
disciplined relationship with everyone during the work.

The experience gained on campus was rounded off with several weeks of walks to
nearby places and cities to Barcelos, and the friendships gained during the stay as well as
the acquaintance with new cultures and values are of capital importance.

For the achieved results, demonstrated interest and successfully completed work,
each of the students eventually received a Europass certificate as well as a certificate from
the organization itself from the campus.

(pictures with certificates)
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4. Concluding observations

There is no doubt that the experience gained by the students and made possible
through the Erasmus+ project, more specifically in KA 1-VET, is invaluable.

What makes the project stand out as successful is that it enabled the dualism
between

theory and practice that was felt throughout the teaching in our school to be overcome by
putting the students directly in the role of performing responsible work tasks and chores.

It is of inestimable importance that the students were able to expand their knowledge
and also strengthen the following skills and competencies in the area of logistics and
transport:

A Identification of work priorities

Correct selection of working materials and tools

Accurate, precise filling and maintenance of technical documentation
Proper management of documentation and distribution

Correct analysis of traffic data

Recognition of different types of transport vehicles and their purpose
Correct use of computer technology and technology in transport

Proper selection of documentation during receipt and distribution of goods

o o o Do P o Do Do

Correct arrangement, storage of goods in a warehouse
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GKOLA ZA CESTOVNI PRON

Autori:
Tomi slav Lurkovil, dirg
Skola za cestovni promet lgorJel il , mag. ing. tre

14AUTJECAJ UOL

BICIKLISTA NA SIGURNOST U
CESTOVNOM PROMETU

Saget ak:
Mobilnost je temeljno pravo svakoga | ovjeka.
givota koji j e poverzzeadn ocssat izndar,a visitcovieknliins t i S |

tijekom sudjelovanja u prometu do geljenog «
brzinu [ masu automobila wuz pj egake, naj ug
prometu. Veliki brojopasnostiskr i va se u nedovoljno osvijetl]
nedovol jno uol Il jivoj odj el bicikIlista, |l o
prometnoj signalizaciji i karakteristikama prometnog toka. Jedna od opasnosti je nedovoljno

znanje bici kl i sta o vagnost. primjene reflektireaea
ograni | i ti mobil nost biciklista kako bi se

poduzeti mjere za promicanje neovisne, autonomne mobilnosti biciklista prilagodbom

promet noga okrugenja. Sudionik je u prometu na
na cestama, neovisno o primijenjenim tehnil]k
prometa na cestama ponajprije ovisi o0 odgonaga
obrazovanje, primjena i uskl alLivanje zakona

KI'julne rijeli:
- sigurnost biciklista
- uolljivost Dbiciklista

- prometne nesrele
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Ut j ecaj uol Il ji vosti bici klista na si gl

1. Ciljisvrha projekta

Gl avni cilj predlogenog projekta je povelanj
Republi ke Hrvatske za 10% u dvije godine, gt
cestovnog prometa RH 2021. - 2030. (50 % u 10 godina.), a definirano je podr ul j e m

djelovanja PD7 (Aktivni oblici prometovanj a)
mj er i na njihovu sigurnost odjela koju tijek
Podcil jevi podrazumijevaju i stpiin ikvoanmbien avciidjlg
(svijetla odjelia, tamna odjelia, reflektiraju
uvjetima, kako bi se dobil:ii kvantitativni p o
u prometu koji nostei roadjjueiiium smarteetrriojraelfilneak, p o
prometu koji i maju spoznaju o0 opasnosti ma Kk
preventivni h, edukativnih [ promi dgbenih e

refl ektirajul i ha hiciklisté, kreiranjeiedukativihi pyograma vezanih uz

uol l jivost biciklista, izrada karte garigta
biciklisti, prijedlog mjera za poboljganje wu
edukativneakt i vnost i na prometnim vjegbaligtima s
Svrha podciljeva projekta je prikazivanje va
analiziranje kako razlilita odjelia utjele na
stava biciklista o vagnosuadl lujoilMgsitviosrna ,nagt
nesrel a i stjecanje znanja o0 korigtenju odj
Edukacijom i preventivom, pokugava se posti
svrhu povelanja nji hdkwg isnaguwsrenonsjteir.i lun dinkkaotvc
prometnih nesrel a S nastradal i m bici klist

retroreflektirajulom opremom.

TakolLer, jedan od ciljeva projekta je prilag
prome t u . Efekt 1 mplementacije navedeni h mjera
e vidljiva u dugem vremenskom periodu, od m

svih sudionika u cestovnom prometu pagdiade nsae

koji su direktno ili indirektno involvirani u projekt.
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2. Opis aktivnosti

U projektu se istragivanje, edukacij a, preve
|l okacijama najrizilnijim za Dbicikliste, na
bici kli sta, a rezultat:i i stragivanja, edukaci j
velim gradovima u Republici Hr vat skoj (Spli
Osij ek, Bel i Manastir, Var agdi n glistolovaikrenina c ) .
odrgavaju se u Gradu Zagrebu i ostalim veli
Rijeka, Varagdin, Osijek, Lakovec i dr.), na
Aktivnost. pr ema cilju "povelanjesbirojuol by
biciklista":
f Odrgavanje edukacijskih i promi dgbeni h a
temu | oge uvoll jivosti kao uzrolnika pr ome

1 Organiziranje edukacija za bicikliste, radionicezapr omet ne strul nj ake
riegenja koja bi doprinosila veloj sigurr

na kojima bi se prikazivali primjeri dobrih praksi.

Aktivnosti prema <cilju "povelanje broja su
opasnostima kada je njihova wuolljivost | oga"
1 Provolenje -epdekaenti vannd i promi dgbeni h akt

cestovnog prometa.
1T Edukacija o opasnostima u cestovnom pr 0ome
projektu, dibehijlkenmet epriojmnaldg na temu wuol |l

edukacija na temu wuolljivost.i bici klista
odbori ma, promoviranje odgovornog ponagart
promi dgbom u ti skmadima i el ektronskim
AKktivnost.i prema cilju "povelanje broja sudi
retroreflektirajulim materijalima":
T I'ntenzivno promicanj e obaveze osvjetl|e
biciklista.
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T Promocija vadganoosdtjielkeorsiagtreentjrorefl ektiraj

oznakama kroz provolenje same kampanje o

temu wuvolljivosti u osnovnim i srednjim gk
Aktivnosti prema cilju "dobivanje podataka o0 svjesnost i biciklista
retroreflektirajuilih i svjetlelih materija n
T Anketiranje biciklista o njihovoj percep
matrijale na odjelid i opr emi
T Priprema, provedba, obrada anketa koje
frekventnim | okacijama u urbanim sredin

retroreflektirajuleg materijala na odjelid

T Ankete I e se provodit.i relektranskih medija. | preko
Aktivnost. prema cilju "prijedlog mjera za p
T Giroj zajednici prezentirat e se prijed

uol Il jivost.i

T Organiziranjem zavrgnog okruglog stol a,

el ektronski medi j i [ drugi di oni ci ( MUP,
strulnjaci i dr ), prezentinradtiin ise ge& edlaa
sustavno podi zat. svijest o wuolljivosti |
prometnih nesrelia s nastradal im bicikIl i s

sigurnosti cestovnog prometa 2021. - 2030.

Aktivnosti prema cilju "izrada toplinskih karata potencijalnih lokacija opasnih mjesta
prometnih nesreia u kojima sudjeluju bicikIi

1 Unos i obrada podataka iz UPN-a u programskom paketu Q-GIS, te mapiranje svih

prometnih nesreia s poginulim i nastradal
T Sukl adno podacima dobivenim iz wupitnika ¢
oznaliti tolne | okacije svih prometnih ne
prema kojima [e biti usmjerene edukacije,
‘crne tblkeklezate, tj. gdje se dogodil o v
odrelenoj l okaci ji
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Aktivnost. prema cilju "povelanje sigurnost.i
10% u dvije godine™:

T MelLuinstitucional na s ur asurnost cestavnog prometa.i g e

Organi ziranje vige strulnih radionica, ed
mr egama i tiskovnim i el ektronskim medi)|j
gkola, gdje Ie biti pozv®ni MMPI ,z MZOGer ¢ $
samoupr ave, rometni struln/sci, dr . ) .

Aktivnost prema cilju "Ispitivanje vidljivosti biciklista kako bi se dobili kvantitativni podaci o

broju korisnika koji upotrebljavaju refl ekt]i
1 Prikupljanje podataka o k or i gtenju razlilitih kombina
tamna odjelia, reflektirajuli prsluci, sv

vremenskim uvjetima.

1 Definiranje pojedinih lokacija i viemenskih perioda prikupljanja podataka; Prikupljanje

relevantnih statistil ki h podataka na poj
uol Il jivost.i kao | i mbeni ku sigurnost. ces
osvijetljenost.i na odabranim | okacijama

(pjegal Rzipropegijetljenost razine kolnika

relevantni h statistil kih podataka bicikI:
Aktivnost. prema cilju "kreiranje edukativni
9 Organizi r anje specijaliziranih edukacija na

T Organi ziranje vige edukacija u prostori|j

odbor a, gradskih | etvrti,zagdnteerhkisi saniuine
ukazal o na opasnosti, kada je wuolljivost
njihovu wuvolljivost.
Aktivnost prema cilju Aprovolenje bicikIist,]i
osnovni h i srednjih gkol anfn.

1T Gkola za cestovni promet organizirala bi

dionike.

3. Podrulje djelovantata | pokazateliji r
U realizaciju projekta ukljulena je |l okalna
l et vrti Grada Zagreba, te e na taj nal i n F
zajednici. Projekt je dodatno pophr mednjadgso
nNj egovoj transparentnost.i kako na | okalnoj,
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od strane Fakulteta prometnih znanosti, koji

doprinosi implementaciji akcijskog plana izvedbe pr edvi Leni h proj ektn

aktivnosti djelatnika Gkole za cestovni pr on
srednjogkol sku populaciju kako bi mogli ©preu
tako i ostalih sudionika u prometu na cestama, u segmentu vagn
prometu.

Promjenom ponaganja bicikIlista i ostalih su
prometne kul ture I pogtivanja prometnih pro
pobol jgamjoestsi dou ci kl i sta na cestama I drugi
sredi nama. Povelanjem razine svijesti i nvol "

njihovog znanja o sigurnosti prometa na cestama neposredno se djeluje na ostvarivanje
ciljeva iz Nacionalnog programa sigurnosti cestovnog prometa RH2021-2030; u pod
djelovanja PD7 (Aktivni oblici prometovanja). Pokazatelji rezultata su:

T 500 ulenika izravno i

T 2.000 osoba posredno preko razlilitih med
Odr gi vost projyelditanipciocpenjakta, -depmadhengg
reali zacije projekta 2024. godine zajedno s
Fakulteta prometnih znanost:i [ drugim neov

cestovnog prometa.

Evaluaci j u [ e provesti izvoditel i projekta Kkroc

unutarnjih poslova kroz povremenu kontrolu

samih ciljanih sudionika projekta kojlendoe u
projektu i njegovoj 1zvedbi. I ndikator Kkojim
prometnih nesrel a biciklista (s | akge ozl i

Sukl adno poduzetim mjerama realinopjjeg ol @& kna a
u urbanim sredinama, u Republici Hr vat sko]j

provoditi voditelj projekta i predstavnici partnera u projektu.

4.Zakljul ak
Projekt 0 uol Il ji vosti biciklista uj prdekta | e

financiranog i1z NPSCP "Uol i me! ! | vezanog z
nakon zavrgetka ©projekta provode edukacij sk
TakolLer, provedenim projektom se uspolelgniov oy
pjegaka" u kojem ulenici Gkole za cestovni p
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Ulaganjem u sigurnostb i ¢ i k | prametadradicegs n a g iviejitea c i k lzajesirica, | k a
pot selzdravn a| ign & | jteesmanjaje utjecaj motornog prometanaz a g a L' zraka e

io k o | Rrigjanom navedenih preventivnih akcija prevencija, edukacijaip r o mi zhgtioa
sepovelsmwrmostbi ci k| prameta w Republici Hrvatskoj.
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GKOLA ZA CESTOVNI PR

Autori:
TomislavL ur kovi i, di pl
l gor Jelil,.mag. ing

Skola za cestovni promet

14.THE INFLUENCE OF VISIBILITY
OF CYCLISTS ON SAFETY IN ROAD

TRAFFIC

Abstract:

Mobility is a fundamental right of every human being. Although cycling is considered part of
an active lifestyle that is associated with health benefits, cyclists are exposed to a number
of hazards while participating in traffic to their desired destination. Cyclists, considering the
resistance, speed and mass of cars along with pedestrians, are the most vulnerable group
of participants in road traffic. A large number of dangers are hidden in insufficiently lit cycling
infrastructure, insufficiently visible clothing of cyclists, poor and insufficient infrastructure
solutions, traffic signals and traffic flow characteristics. One of the dangers is the insufficient
knowledge of cyclists about the importance of using reflective clothing. However, it would
be wrong to limit the mobility of cyclists in order to increase traffic safety. On the contrary,
measures should be taken to promote the independent, autonomous mobility of cyclists
adapted to the traffic environment. In traffic, the participant is the most important link in the
chain of road traffic safety, regardless of the applied technical measures and efficiency
policy. Traffic safety on roads primarily depends on the behavior of road users. This is why
upbringing, education, application and harmonization of laws are the basis for achieving the
goal.

Keywords:

- safety of cyclists

- visibility of cyclists

- traffic accidents
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THE INFLUENCE OF VISIBILITY OF CYCLISTS ON SAFETY IN ROAD
TRAFFIC

1. Goal and purpose of the project

The main goal of the proposed project is to increase the safety of cyclists on the roads in
the Republic of Croatia by 10% in two years, which is in accordance with the National Road
Traffic Safety Plan of the Republic of Croatia 2021 - 2030 (50% in 10 years), and is defined
by the field of action PD7 (Active forms of traffic). The idea of this project is to determine
whether and to what extent the clothing they use while participating in traffic affects their

safety.

The sub-goals include examining the visibility of cyclists in different combinations of clothing
(light clothing, dark clothing, reflective vests) at night and during the day and under different
weather conditions, in order to obtain quantitative data on the number of users, increasing
the number of road users wearing clothing with retroreflective materials, increasing the
number of road users who are aware of the dangers when their visibility is poor, conducting
preventive, educational and promotional activities about the importance of using lights,
reflective vests and helmets for cyclists, creation of educational programs related to the
visibility of cyclists, creation of a map of hotspots with traffic accidents involving cyclists,
proposal of measures to improve the visibility of cyclists. Also, the project implements
educational activities at traffic training grounds with the aim of increasing the safety of

cyclists.

The purpose of the sub-goals of the project is to show the importance of visibility of cyclists
from the aspect of safety and to analyze how different clothing affects the visibility of cyclists.
The result of the project is the adoption of the attitude of cyclists on the importance of
visibility, the assessment of the impact of visibility on the occurrence of traffic accidents and
the acquisition of knowledge about the use of clothing and equipment with retroreflective
markings. Through education and prevention, an attempt is made to achieve further
responsible behavior of cyclists in order to increase their safety. The indicators used to
measure the effectiveness of the project are the number of road accidents involving injured

cyclists and the proportion of cyclists with appropriate retro-reflective equipment.

Also, one of the goals of the project is to adapt the behavior of cyclists to different traffic

situations. The effect of the implementation of the mentioned measures is unreliable in the
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short term, and the sustainability will be visible in a longer period of time, of at least 3 years
and more. Better education of all participants in road traffic raises awareness of traffic safety

among citizens who are directly or indirectly involved in the project.

2. Description of the activity

In the project, research, education, prevention and promotion are carried out in the City of
Zagreb, at the most risky locations for cyclists, on a representative sample of at least 700
cyclists, and the results of research, education, prevention and promotion are also presented

i n other maj or cities in the Republic of

Met kovil, Osi j ek, Bel i Manastir, Varagdi
tables and trainings are held in the City of Zagreb and other major cities in the Republic of
Croatia (Split, Rijeka, Varagdin, Osijek,
Activities towards the goal of "increasing the number of promotional activities on the
importance of being visible to cyclists":

1 Holding educational and promotional activities, workshops and round tables on the topic
of poor visibility as a cause of traffic accidents in which cyclists are killed.

1 Organizing training sessions for cyclists, workshops for traffic experts to create solutions
that would contribute to greater safety in road traffic and round tables where examples
of good practices would be presented.

Activities towards the goal of "increasing the number of road users who are aware of the

dangers when their visibility is poor":

1 Implementation of preventive-educational and promotional activities from the aspect of
road traffic safety.

1 Education about the dangers in road traffic through the implementation of the campaign
itself about the project, distribution of publicity materials on the topic of visibility of
cyclists, holding educations on the topic of visibility of cyclists in primary and secondary
schools and local committees, promoting responsible behavior of cyclists through social
networks and advertising in print and electronic media.

Activities towards the goal of "increasing the number of road users wearing clothing and

equipment with retroreflective materials™:
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Intensive promotion of the obligation to illuminate (retroreflective materials) cyclists.

Promotion of the importance of using clothing with retroreflective materials and luminous
markings through the implementation of the campaign itself about the project, holding
educations on the subject of visibility in primary and secondary schools and local

committees.

Activities towards the objective "obtaining data on cyclists' awareness of the importance of

retroreflective and luminous materials on footwear and equipment":

T

T

Surveying cyclists about their perception of the importance of retroreflective and
luminous material on clothing and equipment.

Preparation, implementation, processing of surveys that will be conducted among
cyclists at frequent locations in urban environments on their perception of the
importance of retroreflective material on clothing and equipment.

Surveys will be conducted in the field and through social and electronic media.

Activities towards the goal of "proposed measures to improve the visibility of cyclists™:

T

Proposals and guidelines will be presented to the wider community that will be
applicable to cyclists as one of the most vulnerable road users, from the aspect of good
and clear visibility.

By organizing a final round table, to which all press and electronic media and other
stakeholders will be invited (MUP, MMPI, MZOS, local self-government, traffic experts,
etc.), the main guidelines will be presented, how to strategically and systematically raise
awareness of the visibility and safety of cyclists in order to reduce the number of traffic
accidents with injured cyclists, in accordance with the National Road Traffic Safety
Program 2021 - 2030.

Activities according to the objective "creation of heat maps of potential locations of

dangerous places of traffic accidents in which cyclists participate.":

T

Input and processing of data from UPN in the Q-GIS software package, and mapping of
all traffic accidents with dead and injured cyclists.

In accordance with the data obtained from the questionnaire on the traffic program tool,
the exact locations of all traffic accidents in the area of the City of Zagreb and the cities
to which education, prevention and publicity will be directed will be marked, and "black
spots” for cyclists will be determined, i.e. where multiple traffic accidents of the same

nature occurred in a certain location.

Activities towards the goal of "increasing the safety of cyclists on the roads in the Republic

of Croatia by 10% in two years":
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71 Inter-institutional cooperation between multiple stakeholders in road safety.
Organization of several professional workshops, educations, promotional activities on
social networks and print and electronic media, and in the premises of primary and
secondary schools, where all interested stakeholders will be invited (MUP, MMPI,
MZQOS, local self-government bodies, professional experts, etc.).

Activity according to the goal "Investigating the visibility of cyclists in order to obtain
guantitative data on the number of users who use reflective materials":

1 Collecting data on the use of different combinations of clothing (light clothing, dark
clothing, reflective vests, lighting devices) at night and during the day and under different
weather conditions.

1 Defining individual locations and time periods of data collection; Collection of relevant
statistical data at individual locations; Surveying cyclists about visibility as a road traffic
safety factor; Collection of data on lighting at selected locations during specific periods
of time (pedestrian crossings, pavement level lighting, bicycle paths and lanes),
Collection of relevant statistical data of the bicycle flow from the aspect of visibility.

Activities towards the goal of “"creating educational programs related to the visibility of
cyclists™

1 Organizing specialized training on the topic of visibility of cyclists in traffic as one of the
most vulnerable participants in traffic.

1 Organizing more educations in the premises of primary and secondary schools, local
councils, city districts, where the dangers would be pointed out to students and all
interested citizens, when the visibility of cyclists is poor, and how to improve their
visibility.

Activity towards the goal of "carrying out cycling tests and safe driving test sites for primary

and secondary school students".

9 The school for road traffic would organize a training ground for safe driving for cyclists,
for all stakeholders.

3. Area of activity and indicators of results

Local self-government at the level of local committees and city districts of the City of Zagreb
is involved in the implementation of the project, and in this way the project is supported and
recognizable in the local community. The project was additionally covered by print and
electronic media, which contributes to its transparency both at the local and national level.
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The project is supported by the Faculty of Traffic Sciences, which contributes with its
professional staff and programming tools to the implementation of the action plan of
performance foreseen in the project task. Through the activities of the employees of the
Road Traffic School, the project presents the results to the elementary and high school
population so that they can take responsibility for the safety of both themselves and other

road users, in the segment of the importance of visibility of cyclists in traffic.

By changing the behavior of cyclists and other participants in road traffic, through raising
traffic culture and compliance with traffic regulations and modifying the environment, it is
possible to improve the safety of cyclists on roads and other traffic areas in urban areas. By
increasing the level of awareness of the participants involved in the project and by increasing
their knowledge about road traffic safety, the goals from the National Road Traffic Safety
Program of the Republic of Croatia 2021 - 2030 are directly affected; in the area of activity
PD7 (Active forms of traffic). The result indicators are:

1 500 students directly and

1 2,000 people indirectly through various media services.

The sustainability of the project is assessed by the stakeholders of the project and the
competent services of the Ministry of Interior after the completion of the project in 2024
together with experts from the School of Road Traffic, the Faculty of Traffic Sciences and

other independent experts in the field of road traffic safety.

The evaluation will be carried out by the project implementers through regular mandatory
reports, and the Ministry of Internal Affairs through periodic control of the execution of the
planned activities with the help of the targeted project participants themselves, who will
present their evaluations and opinions about the project and its performance in the final
survey. The indicator that will prove the achievement of the general goal is the reduction of
cyclist traffic accidents (with minor injuries, serious injuries and fatalities). In accordance
with the measures taken, it is realistic to expect an increase in the safety of pedestrians on
the roads in urban areas in the Republic of Croatia by 10% in the next two years. Supervision
will be carried out by the project manager and representatives of the partners in the project.
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4. Conclusion

The project on the visibility of cyclists is also a "continuation” of the successfully
implemented project financed by the NPSCP "Spot Me!'" related to the visibility of
pedestrians, with which educational, preventive and promotional activities have been carried
out for the 3rd year after the end of the project. In addition, the implemented project
successfully implements the optional subject "Pedestrian visibility" in which the students of
the Road Traffic School educate students in Primary Schools.

By investing in the safety of bicycle traffic, a stronger and larger cycling community is built,
a healthy lifestyle is encouraged, and the impact of motorized traffic on air and
environmental pollution is reduced. The implementation of the aforementioned prevention,
education and promotion actions significantly increases the safety of bicycle traffic in the

Republic of Croatia.

WWW.ILT-SYMPOSIUM.ORG 226




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

SREDNJA GOLA
STORITVENE DEJAVNOSTI IN

s LOGISTIKO
el Srednja Sola za
storitvene dejavnosti in logistiko Autori:

Zoran Jazbingek
(VS)

15.VPLIV UPORABE TPMS NA

PORABO GORIVA

Povzetek

Tlak zraka v pnevmatikah je pomemben, a pogosto zanemarjan parameter, ki bistveno

vpliva na vogmnjoozznenad asdobjse | , gi vl jenjsko
zmogl jivosti, ne nazadnje tudi na strogke.
avtomobilov, ki so se v | asu izvajanja meri:¢t
reprezentativni vzorec celotnega slovenskega avtoparka. Ker je vpliv tlaka v pnevmatikah

na porabo goriva znan, so podat ki v tabeli
celotnega nabora vozil. Anketa o navadah preverjanja tlaka v pnevmatikah je razkrila, da se
letapreverj a premal o pogosto, saj velina proizvaj
dni, velina anketirancev pa tlak preverja en
je zbiranje podatkov izvajalo v aprilanjiset)j e o
preteklo gele en mesec. Le bi podat ke zbira
ankete odstopanja tlakov od predpisani h bist
prekomerno porabo. l zr al uni S paggstost maverjan@ai mi
tlaka in povprelno stopnjo puglanja zraka i :
pnevmati kah sredi septembr a povel al o porab
avtomobilov za okrog 190 litrov goriva letno. Zaradi velikih nihanj zimskih temperatur bi

|l ahko bil rezultat ¢ge sl abgi é

KI j ul ne tak, pnewnatike, poraba goriva, preverjanje tlaka
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Uvod

Proizvajalci vozila v specifikacijah navedejo med drugim tudi pravilen tlak zraka v
pnevmatikah. Tlak v pnevmatikah vpliva namnogo par ametr ov: bl age.l
kot al ni upor, odziv o0z. povratno informacijo
stopnjo obrabe pnevmati ke ter ge mnogo Vvel
pomembnej gi, s aj n e peorsa tewrnm pregwrha triak ,t esmpl i
del ovnem temperaturnem obmol j u, kjer pnevmat
ter obrabo.

Bl agenje udarceyv

Vozilo lahko razdelimo na vzmeteni in nevzmeteni del. V grobem smislu so nevzmetene

mase tiste, Ki V vogniji z gibanjem sledijo reliefu
Zadeve pa niso tako enostavne, saj npr. kolesna obesa pri vpetju na eni strani sledi reliefu

podlage, na drugi pa ne. Prav tako vzmet na enem koncu sledi reliefu, nadrugempane . L e
gremo ge bolj v podrobnosti, tudi te trditve
reliefuimadamplmoéi gl em in podlago je pnevmat.
premi ke v vertikalni (podobnodoklognik oslneesrnia (vkz
zgl obi podvozja). Lastnosti o0z. karakteristi

pnevmati ka deluje kot progresivna vzmet z dc
bl agenje ostaja ©pribliegomokoneser evrzemejtenn o, k one
spreminja. Ker pa je zaradi konstrukcije pnevmatika vezana zaporedno s kolesno vzmetjo

in blagilnikom, se z razlilnim tlakom sprem
spreminja tudi Vvzmet nso egdtielvniol ou dkoabrjoes eirni jvea rinr

Povratna informacija

Prenizek tlak v pnevmati kah praviloma dopug]
vognj o, kar zmanjga odzivnost vozila na kol
Oblutek v wvognij.i j @metgalkjoe nn e nVaatrannol setn , vozzi | a
komande je v kritilnih situacijah manj ga.

Mognost pogkodb

Zar adi prej omenjeni h prekomernih defor macij
udarni h jamah se pnevmati ka st inegposeeden stik nseld r aj
podl ago, bol nico pnevmati ke in platiglem, b

privede do pogkodb pnevmati ke in platigla.

Hrup

Nepravilen tlak v pnevmati kah vpliva +tudi

Previsok tlakseodr azi v manj gi kontaktni povrgini te
kot opna, kar vpliva na povelanje emisije hr
pnevmati ke med vognj o, kar ponovno dvigne

pnevmatk ah se odrazi tudi v zmanjgani h defor ma.

WWW.ILT-SYMPOSIUM.ORG 228




XIIl. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic

zato prenese vel sl udarcev na zglobe podyv
podl agi je tako bolj hrupna kot vognja z opt
Temperatura

Tlak v pnevmatikahv pl i va tudi na temperaturo | e teh.

kjer je delovna temperatura pnevmati k bistve
dosegemo, da se pnevmati ka med vognjo manj C
pnevmat i ka del uje podhl aj eno, se z nigjim tlal
med vognj o, in s tem vigjo temperaturo. Takogc
pnevmatike (65-9 0 A C) SO pri civilnih pnevmatidzah
del ovno okno drugal no, zar adi drugalnih zm
pred| asno degradacijo material a i n i zgubo
pregrevanjem se |l ahko pnevmati ka tudi raezpl a

(pojavijo se bule). Ta toplota, ki se ustvarja z gnetenjem materiala ob deformacijah
pnevmatike, pride iz mehanskega dela pogonskega motorjai na kr at ko r el eno
ki se porablja zaradi kotalnega upora pretvori v toploto, ki segreva pnevmatiko.

Kotalni upor

Kot al ni upor vpliva na vzdol gne sile pnevmat
rolici. Krmilo postane tegje za wupravljanje.
ge i zrazitejgi, s aj j e v zapnevinaiike § podlaga igverb u )
sredi gl nice motocikla. To pomeni, da kotalni
tako, da krmilo obrala v notranjostivagaij @on
se motoci kel epostav!|i pavpo&dbnost, kKkar!l jemnj &

in s tem vozne lastnosti motocikla.

Kot al ni upor pretvarja Kisnesttidlniog|en ewagz niok av
energij e. Kinetilno energijo proi zvagogonskpogor
gorivo. To pomeni, da velikost kotalnega upora neposredno vpliva na porabo goriva. Na trgu

ge precej | asa obstajajo pnevmati ke z manj g
njihova ponudba pa se je s povel|l aowvw @pepprae
razgirila. Ker ima pogonski sklop elektril]ne
z notranjim zgorevanjem, je vsak vpliv na

avtomobilih z notranjim zgorevanjem, zato je pravilenizborpnev mat i k (i n tudi
tlak) precej pomemben faktor.

Ob branju raziskovalne naloge eVpliv tlaka v
i n avtomobila¢ (avtorja: Leon Gudlin in Nejc
sempri g el d o upor a meritehvplipadlaka vt prevraatikah na dejansko porabo

goriva Vv praksi. Ker precej] | asa pregivim v

preverjanja tlaka pnevmatik avtomobilov, ki so v vsakdanji uporabi. Tlak v pnevmatikah bi

se naj kontroliral vsakih 14 dni, a glede na stanje avtomobilov, ki vozijo po slovenskih cestah,

se tega marsi kdo ne drgi. Meni bistvene rezu
tabelo:
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Zal eZal etnkonl na Trajanje Pov pr Povpr el
tlak temperatura temperatura hitrost hrupnost  poraba goriva
2.3 bar 18 29 20kmh 5 min  88dB 4,7 1/100 km
1.8 bar 18 30,5 20kmh 5min 89 dB 4,8 1/100 km
2,8 bar 18 28,5 20kmh 5 min  90dB 4,6 1/100 km
Rezultat.i kagej o, d a segrevanjerpneynaiikey porabaagkrivarin p o v
hrupnost. Hkrat. se s poviganim tlakom pov
dol gotrajen da bi l ahko proul il obrabljanje
zar adi manj gi h defoalmacbpr ablvjogmjje rzaamny gt e
povel alo obrabljanje sredinhebtaekgleen pbakgi |
povelani h deformacij prekomerno obrabljala r

Test je zajemal predpins®ni5 blaakni @js bamakviod
odstopanja navzdol v praksi niso tako redek pojav. V praksi skoraj nobena pnevmatika ni
popol noma zrakotesna, in s | asom tlak pade.
praviloma odrazi v prenizkem tlaku v pnevmatiki. Rezultati ugotavljajo cca 2% spremembo
porabe goriva ob 22% spremembi relativhega tlaka.

Raziskava

Za zajem | im bolj relevantnih podatkov sem n.
avtomobil ov, K i sem jih |ar elPaldart& es Iswegrb erbe na
zajemajo tlake v posamilni pnevmati ki ter mo
predpisane tlake za posamil|lno vozilo. Ker p
razli|l ne t1 ake z aabe, ateH grirhenirepa gra taiprewz na pedo, sem
predpostavil, da se je z vsakim avtomobil om
prtljage. Od obremenitve vozila je namre| od

Gl ede na t &, odla pmie@jpii staln@ga povela porabi gc
l ahko i zralun vpliva na porabo preprosto poe
| emer f ( x) predstavlja izralunano porabo go
goriva ob predpisanem tlaku v pnevmatikah, a predstavlja razmerje med predpisano in
dejansko vrednostjo tlaka, n pa predstavlja vpliv spremembe tlaka na porabo goriva. Primer:

fx)=(@-1) x + n, pri | emer velja:
f(x) = dejanska poraba goriva,
n = poraba goriva pri predpisanem tlaku (primer: 6,65 |/ 100 km),

a = razmerje med predpisanim in dejanskim tlakom zraka v pnevmatikah (primer: 2,5/ 2,3
bar),

x = vpliv spremembe tlaka na porabo goriva (npr. 2% porabe na 22% spremembe tlaka, iz
| esar Iz r atbr,0%(00/0,22*0,82). Ker pa so vrednosti porabe goriva bile v
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razi skovalni nalogi L. Gudlina in N. Gafrana
pogonsko 0sjo), lahko faktor vpliva tlaka na porabo goriva mirno podvojimo, in sicer na 0,18.
Tor e| za dani primer (6,65 | [/ 100 km in 2,2
f(x) = ((2,5 bar/ 2,2 bar) - 1) * 0,18 + 6,65 1/100 km
f(x) = (1,364 1 1) * 0,18 + 6,65 1/100 km
f(x) = 0,364 * 0,18 + 6,65 1/100 km
f(x) = 0,066 + 6,65 I/100 km
f(x) = 6,716 1/200 km

Sprememba se zdi minimalna, mene pa zanima celotna razlika porabe celotnega avtoparka
skozi vse | eto. Za poenostavitev izraluna
povprelnega vozila s seznama 6,65 | /100 km,
prevozi letno 18000 km.

Iz podatkov v tabeli je razvidno, da so izmerjeni tlaki v pnevmatikah precej blizu predpisanim
t1 akom. Povprelje predpisanih tlakov je 2,2
tlakov 2,2359 bar.

S pomoljo excel oivgelt adbe!| e e z&Imt gptra, da so av
pnevmatike premalo napolnjene za 0,09022 bar.

f(x) = ((2,3276 Bar / 2,2359 Bar) i 1) * 0,18 + 6,65 /100 km
f(x) = 6,66 /200 km

Avtomobilov v izralunu je 46. R a golj 0,007t litnanap o r a

100 prevogenih kil ometrov. Pri 46 avtomobil.
September
Gl ede na rezultate ankete | ahko predvidi mo k.
1 5% anketirancev preverja tlak 1x tedensko,
T 16% anketirancev preverja tlak enkrat me s
1 36% anketirancev preverja tlak enkrat na dva do tri mesece,
1 10% anketirancev preverja tlak enkrat do dvakrat na sezono,
1 24% anketirancev preverja tlak po potrebi,
1 9% anketirancev nikoli ne preverja tlaka.

To pomeni, da bi:

1 prvi dve skupini tudi septembra imeli enak tlak v pnevmatikah kot sedaj;

T tretja skupina imela v povprelju tlak ni
bom predpostavil, da je to O, pghé&mdikerzaragiov pr
poroznosti v | asovnem obdobju enega mesca
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T letrta skupina prever. tl ak na tri do gt
mesec izgube tlaka,

T ob prilakovanem puglanju po 6 mesecih izg
24% anketr ancev (épo potrebic¢c) bi so septembr
bar;

1 enako velja za zadnjo skupino.

Na kratko to pomeni:

1 21% anketirancem se tlak ne spremeni;

T 36% anketirancev i zgubi povprelno 0,045 b

1 10% anketirancev izgubi 0,09 bar,

1 nadaljnih 33% anketirancev izgubi 0,45 bar;
Skupna povprelna predvidena izguba tlaka v p
od aprila do septembra je torej 00,1737 bar,
v pnevmati kah bil O0Op,i2s6a3n7e gbaa,r tnoirgejji boid zpnraegda |
Za dani primer (6,65 | / 100 km in 2,064 narm

f(x) = ((2,3276 / 2,064) i 1) * 0,18 + 6,65

f(x) = 6,673

Sl ednj i rezul tat prila o porabi gor i viagj akioc
porabe goriva ob predpisanem tlaku v pnevmat
18000 km |l etno porabila 190 I|Iitrov goriva ve
Rezultati so zanimivi, vendar sami po sebi r
nepredvidljivih spreme n | j i v k . Nekatere pnevmati ke pugl e
razl il ni tipi pnevmati k se razlilno odzivaj c
niha §ge =zaradi temperaturnih sprememb. Ge ¢
zadnjim itatksagdmnhui potetilno ralunal za tolno
se razlika v porabi goriva ustvarjala skozi vse leto i kar pa pomeni, da bi ob tem tudi tlak v
pnevmati kah bil vse prej kot konstantno napa

KI'jub temu, da so podaltjkihizpaadtng teiglanii,zirtmalan nda
tlak v pnevmati kah zaznavno vpliva na porab
ustvari pomembna razlika 1 kar pri podjetjih z velikimi flotami avtomobilov ni nepomembno.
Varnostnega vidika in vidika obrabe pnevmatik se nisem niti dotaknil.

Zakljul ek

Pr i zbiranju podatkov me je presenetila re
viednost. K temu botruje tudi dej stvo, da s
mesec dni po menjavipnevmatikza | et ni kompl et, kar pomeni,
mesec dni pred meritvijo. Ker je vsaka guma
k ot pretele od zadnje kontrol e, ni §gj i j e t

predpisanega tlaka - seveda v primeru, da je pnevmatika bila napolnjena na predpisani tlak.
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Glede na izvedeno anketo o rednosti preverjanja tlaka v pnevmatikah se le to izvaja precej

preredkoT vel i noma enkrat na dva do tri mesece O
slabge od i dealnega). Meritve po | etnem dopus
pokazale velja odstopanja in tako bi izral un
te podatke sem tudi okvirno predvidel z izra

Priloge, viri in reference:

Gudl i n, L., & Gafran, N . (2023). Vpliv tlaka
i n avtomobil a. ( M. Turngek, Mentor) . Gol sk
dejavnosti in logistiko

Rezultati ankete o navadah preverjanja tlaka v pnevmatikah
osebnega avtomobila (Celje, 23. 4. 2023)

gt. Anketirancev: 42

Tlak v pnevmatikah preverjam enkrat na teden 2
Tlak v pnevmatikah preverjam enkrat na mesec 7
Tlak v pnevmatikah preverjam enkrat na dva do tri
mesece 15
Tlak v pnevmatikah preverjam enkrat do dvakrat na
sezono 4
Po potrebi 10
Nikoli 4
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SREDNJA GOL A
STORITVENE DEJAVNOSTI IN

e o LOGISTIKO
el Srednja Sola za
storitvene dejavnosti in logistiko Autori:

Zoran Jazbingek
(VS)

15.VPLIV UPORABE TPMS NA

PORABO GORIVA

Abstract

The air pressure in tires is an important but often neglected parameter that has a significant
impact on driving: comfort, driving characteristics, the lifespan of certain vehicle parts,
performance, and last but not least, costs. By collecting data on tire pressure of cars that
were in the company parking lot at the time of the measurements, | got a representative
sample of the entire Slovenian car park. Since the influence of tire pressure on fuel
consumption is known, the data in the table served to calculate the excessive fuel
consumption of the entire range of vehicles. A survey on the habits of checking tire pressure
revealed that it is not being monitored and checked often enough, as most manufacturers
prescribe a pressure check every 14 days, while the majority of survey respondents check
pressures once every two to three months or if necessary. Since the data collection was
carried out in April, only one month had passed since the refitting of the tires (from a winter
set to a summer set). If | were to collect data in September for example, according to the
results of the survey, the pressure deviations from the factory recommended ones would be
significantly greater, which would also mean significantly higher excessive consumption.
Calculations using hypothetical data, taking into account the frequency of pressure checks
and the average rate of air leakage from the tires, showed that the state of tire pressure in
mid-September would increase the fuel consumption of the entire set of cars measured by
about 190 liters of fuel per year. Due to large fluctuations in winter temperatures, the result
could be even worse...

Keywords: pressure, tires, fuel consumption, pressure check
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Introduction

Among other things, the vehicle manufacturers specify the correct air pressure in the tires.
Tire pressure affects many parameters: shock absorption rate, noise, rolling resistance,
vehicle's input response or feedback, the way we "feel" the vehicle, uniformity or tire wear
rate and much more. In motorsport, tire pressure is even more important, as it directly
regulates the tire temperature, which must be kept it in the working temperature range where
the tire achieves optimal performance, response and wear.

Shock absorption

The vehicle can be divided into sprung and unsprung parts. In a rough sense, unsprung
masses are those that follow the relief of the ground when driving over rough surface, and
sprung masses are those that do not. But these things are not as straight forward, because
some suspension parts follow the relief of the ground on one side, but not on the other. Also,
the spring follows the relief at one end, but not at the other. If we go into more detail, even
these statements are not completely accurate, because the rim does not follow the relief
exactly - between the rim and the road there is a tire, which also allows certain movements
in the vertical (similar to a wheel spring) and transverse and longitudinal directions (as
rubber bushes change their shape due to huge forces). Properties or the characteristics of
the tire change with different pressures: the tire acts as a progressive spring with a certain
amount of self-damping. With different pressures, the damping remains approximately
unchanged, while the spring coefficient varies greatly. However, since the tire is connected
serially to the wheel spring and shock absorber due to suspension construction, the overall
suspension settings change with different pressures. This also changes the spring rate of
the body and consequently comfort and safety.

Tire pressure that is too low generally allows excessive deformation of tires while driving,
which reduces the responsiveness of the vehicle to commands or results in indirect
feedback. The driving feeling becomes imprecise, blurry. The safety of a vehicle with a poor
response to controls is lower in critical situations

Possibility of damage

As a result of the aforementioned excessive deformations, tire damage can also occur. In
impact pits, the tire is compressed to the extreme, causing direct contact between the
ground, the sidewall of the tire and the rim, without the tire working as an air suspension
component. This usually leads to damage to the tire and rim.

Noise

Incorrect tire pressure also affects suboptimal (increased) noise emissions. Too high
pressure is reflected in a smaller contact surface and the rest of the running surface, which
acts as a membrane, which affects the increase in noise emission. Too low pressure causes
greater deformations of the tire during driving, which again raises the level of noise emission.
Excessive tire pressure is also reflected in reduced deformations of the tire on uneven
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ground, which therefore transfers more impact forces to the bushes of the chassis and the
body itself. Driving on uneven ground is thus noisier than driving with optimal pressure.

Temperature

The pressure in the tires also affects the temperature of the tires. This is particularly evident
in motorsport, where the operating temperature of the tires is significantly higher than the
ambient temperature. With a higher pressure, we achieve that the tire is kneaded significntly
less while driving, and thus produces less internal heat. If the tire might run undercooled, a
lower pressure needs to be set, which results in more intense kneading of the material during
driving, and thus a higher temperature. Temperatures as high as those reached by racing
tires(65-90 AC) are undesirable for civilian tire
due to the different compounds, such high temperatures may cause premature degradation
of the material and loss of grip (the tire overheats). Overheating can also cause the tire to
spread on the tread (disintegrate) or on the sidewall (bumps appear). This heat, which is
created by kneading the material as the tire deforms, comes from the mechanical part of the
drive motor - in short, the energy consumed due to rolling resistance is converted into heat
that heats up the tire.

Rolling resistance

Rolling resistance affects the longitudinal forces of the tire and thus the change in torque on
the control lever. The steering wheel becomes harder to control. In the case of motorcycles,
the effect of higher rolling resistance is even more pronounced, since in a turn (on an incline)
the contact surface of the tire with the ground is outside the centerline of the motorcycle.
This means that the rolling resistance causes a torque on the handlebar, which acts to turn
the rudder to the inside of the turn. This is what the motorcycle wants to straighten out - in
jargon, the motorcycle "stands upright”, which destroys the neutrality of the steering and
greatly affects the response and thus the driving characteristics of the motorcycle.

Rolling resistance converts kinetic energy into heat i from the driver's point of view, it is a
loss of energy. Kinetic energy is produced by the engine, which consumes fuel for this task.
This means that the amount of rolling resistance directly affects fuel consumption. Tires with
lower rolling resistance (so-called eco-tyres) have been on the market for quite some time,
and their range has expanded significantly with the increased popularity of electric cars.
Since an electric car's powertrain has a significantly higher efficiency than an internal
combustion engine, any impact on driving losses is significantly more pronounced than in
an internal combustion car, so the correct selection of tires (and also the correct air pressure)
IS quite an important factor.

While reading the research paper "The influence of tire pressure on the physical properties
ofttres and cars" (author s: Leon Gudlin and N¢
eng.) | came across useful information - measurement of the influence of tire pressure on
the actual fuel consumption in practice. Since | spend a lot of time in the garage, | have a
lot of opportunities to check the tire pressure of cars that are in daily use. Tire pressure
should be checked every 14 days, but given the condition of the cars driving on Slovenian
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roads, many people do not follow this. | have summarized the essential results of the
research task in the following table:

Starting Starting End duration Average Average fuel
pressure temperature temperature Speed noise consumption
2.3 bar 18 29 20kmh 5 min  88dB 4,7 1/200 km
1.8bar 18 30,5 20kmh 5 min 89 dB 4,8 1/100 km
2,8bar 18 28,5 20kmh 5 min  90dB 4,6 1/200 km

The results show that with lower pressure, heating of the tire, fuel consumption and noise
increase. At the same time, the noise level increases with the increased pressure. The test
was not long enough to be able to study the wear of the tires, but | conclude that if it is too
high, due to minor deformations during driving, the wear of the edges of the tread surface
would decrease and therefore the wear of the center of the tread surface would increase,
and vice versa - at a lower pressure, it would wear excessively due to increased
deformations the edge of the tread.

The test included the prescribed pressure, 0.5 bar higher pressure and 0.5 bar lower than
the prescribed pressure. Such downward deviations are not so rare in practice. In practice,
almost no tire is completely airtight, and pressure drops over time. Deficient pressure control
is therefore usually reflected in too low a tire pressure over time. The results show an approx.
2% change in fuel consumption with a 22% change in relative pressure.

Research

In order to capture the most relevant data possible, | checked the tire pressure of all the cars
I met in the office parking lot without notifying their owners in advance, so they wouldn't
check the pressure only for that occasion. | collected the data in a table, it includes pressure
for every individual tire, vehicle model, and from the latter data | found the prescribed
pressures for the individual vehicle. | assumed that each car was driven by one person, and
that person did not have much luggage with. The prescribed tire pressure depends on the
load on the vehicle, so | used lowest tire pressure values precribed by the manufacturer.

Given that lower than ideal pressure increases fuel consumption, and higher pressure
reduces it, | can simply simplify the calculation of the effect on consumption into a linear
function f(x) = ax + n, where f(x) represents the calculated fuel consumption at given
conditions, x represents the fuel consumption at the prescribed tire pressure, a represents
the ratio between the prescribed and the actual pressure value, and n represents the
influence of the pressure change on the fuel consumption. Example:

f(x) = (a - 1)x + n, where:

f(x) = actual fuel consumption,

n = fuel consumption at prescribed pressure (example: 6.65 | / 100 km),

a = ratio between prescribed and actual tire air pressure (example: 2.5/ 2.3 bar),
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x = influence of pressure change on fuel consumption (e.g. 2% consumption on 22%
pressure change, from which we calculate the factor 0.09 (100/0.22*0.02). However, since

the fuel consumption values were in the rese
measured on one axis on the rolling road (with only the drive axis rotating), the pressure
influence factor on fuel consumption can safely be doubled, namely to 0.18.

So for the given example (6.65 | / 100 km and 2.2 instead of 2.5 bar we calculate:
f(x) = ((2,5 bar/ 2,2 bar) - 1) * 0,18 + 6,65 1/100 km

f(x) = (1,364 1 1) * 0,18 + 6,65 1/100 km

f(x) = 0,364 * 0,18 + 6,65 1/100 km

f(x) = 0,066 + 6,65 /100 km

f(x) = 6,716 1/200 km

The difference seems negligible for a single vehicle, but I'm interested in the overall
difference in consumption of the entire fleet throughout the year. To simplify the calculation,
| will once again assume that the normal consumption of the average vehicle from the list is
6.65 /100 km, and the average driver of the car in question travels 18,000 km per year. It
can be seen from the data in the table that the measured tire pressures are quite close to
the prescribed pressures. The average of the prescribed pressures is 2.2326 bar, while the
average of the measured pressures is 2.2359 bar. With the help of an excel table, | came to
the result that, on average, the cars had tires underinflated by 0.09022 bar.

f(x) = ((2,3276 Bar / 2,2359 Bar) i 1) * 0,18 + 6,65 1/100 km
f(x) = 6,66 /200 km

There are 46 cars in the calculation. The difference in consumption per car is therefore only
0.0074 liters per 100 kilometer. With 46 cars and 18,000 km per year, results to 61.1 liters
of additional fuel consumption.

September

Based on the results of the survey, we can predict what the tire pressures for example in
the middle of September would be like:

A 5% of r e sgkohairdie pressureorte a week,

A 16% of respondents check their tire pressu
A 36% of respondents check their tire pressu
10% of respondents check the pressure once

2 4 % o tlents eheck tberpressure when necessary,

SIS S

9% of respondents never check their tire p
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Based on the results of the survey, we can predict what the tire pressures would be in e.g.
September:
5% of respondents check their tire pressur

16% of respondents

(@]

heck their tire pressu

(@]

36% of respondent s heck their tire pressu

10% of respondent s

O

heck the pressure once

O

24% of respondent s heck, the pressure when

A
A
A
A
A
A 9% of respondents never check their blood
This means that you would:

A the first two groups also had the same tir

A the third group had an average pressure |
calculation, | will assume that this is 0.09 bar the average level of tire leakage due to porosity
in the time period of one month),

A the fourth group checks the pressure eve
additional month of pressure loss on average,

A - with the expected | eakage after 6 months,
only by a sharp eye; 24% of respondents ("as needed") would lose an additional 0.45 bar
on average in September;

A the same applies to the | ast group.

In short, this means:

A 21% of respondents have no change in tire
A 36% of respondents | ose an average of 0.04
A 10% of respondents lose 0.09 bar,

A a further 33% of respondents |l ose 0.45 bar

The total average predicted tire pressure loss for the relevant set of respondents from April
to September is therefore 0.1737 bar, which means that at this moment the average tire
pressure would be 0.2637 bar lower than the prescribed one, i.e. it would only be 2.064 bar

For the given example (6.65 | / 100 km and 2.064 instead of 2.3276 bar we calculate:In
short, this means:

A 21% of respondents have no change in tire
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A 36% of respondents |l ose an average of 0.04
A 10% of respondents |l ose 0.09 bar,
A a further 33% of respondents lose 0.45 bar

The total average predicted tire pressure loss for the relevant set of respondents from April
to September is therefore 0.1737 bar, which means that at this moment the average tire
pressure would be 0.2637 bar lower than the prescribed one, i.e. it would only be 2.064 bar

For the given example (6.65 |/ 100 km and 2.064 instead of 2.3276 bar we calculate:
f(x) = ((2,3276 / 2,064) i 1) * 0,18 + 6,65
f(x) = 6,673

The latter result testifies to the fuel consumption, which is on average 0.023 liters per 100
km higher than the fuel consumption at the prescribed tire pressure. With such a situation,
a fleet of 46 vehicles at 18,000 km per year would consume 190 liters of fuel more.

The results are interesting, but in themselves not the most useful, as the calculation involves
too many unpredictable variables. Some tires leak faster, some slower, different types of
tires react differently to changes in pressure, and above all, the pressure fluctuates greatly
due to temperature changes. | neglected another important fact in the last calculation - |
calculated the pressure hypothetically for a specific moment, while the difference in fuel
consumption would be created throughout the year - which means that the tire pressure
would also be anything but constantly wrong .

Despite the fact that the data of the latest calculation is purely hypothetical, it gives us some
picture - that tire pressure has a perceptible effect on fuel consumption, and a group of
vehicles makes a significant difference in the long term - which is not insignificant for
companies with large fleets of cars. | haven't even touched on the safety aspect and the tire
wear aspect.

Conclusion

When collecting the data, | was surprised by the relative accuracy of the pressures
compared to the prescribed value. This is also supported by the fact that | measured the
values in April, so to speak, a month after changing the tires for the summer set, which
means that the pressure was adjusted about a month before the measurement. Since every
tire is partially porous, the pressure drops over time. The longer the time that has passed
since the last check, the lower the tire pressure or the greater the deviation from the
prescribed pressure - of course, if the tire was inflated to the prescribed pressure at all.
According to the conducted survey on the regularity of tire pressure checks, this is carried
out much too rarely - mostly once every two to three months or as needed (when the
situation is noticeably worse than ideal). Measurements after the annual holiday or even in
early autumn would most likely show larger deviations and thus calculate even significantly
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more increased fuel consumption, and | also tentatively predicted this data with the
calculation.

Annexes, sources and references:

Gudl i n, L . , (20&3). @iV tlaka w pneviNatikah na fizikalne lastnosti pnevmatike
I n avtomobil a. ( M. Turngek, Mentor) . Gol sk
dejavnosti in logistiko

Rezultati ankete o navadah preverjanja tlaka v pnevmatikah
osebnega avtomobila (Celje, 23. 4. 2023)

gt. Anketirancev: 42

Tlak v pnevmatikah preverjam enkrat na teden 2
Tlak v pnevmatikah preverjam enkrat na mesec 7
Tlak v pnevmatikah preverjam enkrat na dva do tri
mesece 15
Tlak v pnevmatikah preverjam enkrat do dvakrat na
sezono 4
Po potrebi 10
Nikoli 4
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XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic
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