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1. UVOD

Zlozitost’ pol'nohospodarskej dopravy
spoc¢iva v roznorodosti prepravovanych
materialov (velkoobjemové, zrité, sypké,
kvapalné, zvierata, 'udia).Prepravované
materialy a produkty maju rozdielnu
objemovu hmotnost’, v dosledku ¢oho je
nutné¢ pre efektivne vyuzitie uzitocnej
hmotnosti dopravného prostriedku riesit’
konstrukéne uzitocny lozny objem réznych
typov nadstavby.

V sucasnej doprave tieto nadstavby
nie st rieSené na pozadovanej Urovni, ¢o

sposobuje nizku efektivnost  vyuzitia
dopravnych prostriedkov. V praci
poukazujeme na niektoré  problémy

dopravy vybranych pol'nohospodarskych
materialov.

2. CIEL

Cielom prace je poukazat na
problematiku efektivneho vyuzitia
dopravnych prostriedkov pri  doprave
vybranych pol'nohospodarskych
materialov.

3. METODA A MATERIAL

Objekt sledovania

Ako objekt sledovania sme si vybrali
nasledovné automobilové a traktorové
supravy. Ich zakladné parametre sa
uvedené v tab. 1.

1. INTRODUCTION

Complicates of agricultural transport
resides in heterogeneous transported
materials (materials with a bulk volume,
grained, loose, liquid materials, animals,
men). Transported materials and products
have different bulk density to it is
necessary for effective utilizing available
weight of transportation means to solve the
construction aily available ioading capacity
of various types of superstructure.

In simultaneous transport these
superstructures are not solved on the
demanded level. It causes the low
efficiency of transportation  means
utilizing. We remit in this work on some
problems of the choice agricultural
materials transportation.

2. AIM OF WORK

The aim of the work is to remit on
the problem of transportation means
utilizing the choice agricultural materials.

3. METHOD AND MATERIAL

Object of following

We chose following automobile
and tractor system as the object of
following. Basic parameters are in table 1.

Tab. 1: Zdkladné technické parametre dopravnych suprav
Tab. 1 Basic technical parameters of transportation systems

Druh dopravnej stipravy
Parametre Oznacenie | Jednotky P81 S 706 MTS + | Z-183 45+ |John Deere 8200 +
PS2 17.12 BS27 K712 Gigant Trailer Profi

uzito¢. hmotnost’ m kg 27750 21250 13000 18000
dizka lo. priestoru 1 mm 4842 (4890)" | 4000 (4890)' 5260 6000

Sirka loz. priestoru s mm 2300 (2380)' | 2200 (2380)" 2280 2350

vyska loz. priestoru h mm 816 (900)" 600 (900)' 1280 2150
objem loz. priestoru \% m’ 19.57 15.75 15.35 30.31
Poznamky: ¥ parametre privesu
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Urcenie objemovej hmotnosti
Je to hmotnost’ prislusného materialu v kg,
ktory vyplni objem 1 m”’.

m ,
p=— [kg.m”]

V
kde: p - objemova hmotnost’ prislusného
materialu [kg.m-3],

m - hmotnost’ prislusného materialu

[ke],
V - obejm materialu [m’].

Vzhl'adom ktomu, Ze objemova
hmotnost’ pol'nohospodarskych materialov
a produktov vyrazne ovplyviiuje objem
lozného priestoru dopravného prostriedku
a tym aj jeho efektivne vyuzitie, sledovali
sme jej hodnoty pre rozne materialy a

produkty.

Urcenie  uzito¢ného lozného objemu
dopravného prostriedku

Ked'ze vychadzame z poziadavky
modernizacie v doprave, ktorou je
zvySovanie uzito¢nej hmotnosti

dopravnych prostriedkov, velki ulohu
zohrava uzito¢ny lozny objem dopravného
prostriedku.

Objem nadstavby ur¢ime zo znamych

Qap:

Q
V== [m’] 2)
kde:
Q - uzito¢na hmotnost’ dopravného
prostriedku, resp. automobilovej alebo

traktorovej stipravy, kg,
ps- strednd objemova hmotnost
prepravovaného materialu, kg.m™,

5

V1 - objem lozného priestoru
dopravného prostriedku, resp.
automobilovej alebo traktorovej supravy,

3
m .

Vypocitané hodnoty sme vyhodnotili
graficky (obr. 1).
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Determination of bulk density
[t is the mass of component material in kg
that fills in the volume of 1 m3

i 3
7 kem] 0

Where: p - bulk density of competent
material [kg.m-3],
m — weight of competent material

[ke],
V - v olume [m’].

p:

With regard to that bulk density of
agricultural ~ materials and  products
expressively influences upon the volume of
loading capacity of transportation means
and their effective utilizing we followed its
values for various materials and products.
Determination of the available loading
capacity of the transportation means
Because we come out from the demand of
modernization in the transport that is the
increase  of  available  weight of
transportation means, useful bulk capacity
of transportation means plays a great task.

We determine the volume of
superstructure of the known Q and p:

il

m’ 2
5 [m] (2)
where:

Q — the available weight of the
transportation means respectively of the
automobile or the tractor system, kg,

ps- the mean volume mass of the
transported material, kg.m'3 :

V| - the volume of the bulk capacity of
the transportation means respectively of
the automobile or the tractor system, m’.

The calculated values are evaluated
graphically (fig. 1).
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4. VLASTNA PRACA A DISKUSIA

Zhodnotenie objemovej hmotnosti

Hlavné pol'nohospodarske materialy
je mozné rozdelit' do niekolkych skupin

podla  ich  zéakladnych  fyzikalno-
mechanickych vlastnosti, sposobu
nakladky a vykladky, moznosti vyuzitia
uzito¢nej hmotnosti dopravnych

prostriedkov. Je nutné si uvedomit, Zze
mnoho pol'nohospodarskych materialov je
citlivych na zaobchadzanie, poskodzuju sa
dopravou , pri skladovani stracaju na
kvalite (vel'mi obtiazna je hlavne doprava

zvierat, ktorda si vyzaduje zvlastnu
starostlivost).

Z hladiska vyuzitia uzitocnej
hmotnosti  dopravnych  prostriedkov,
pripadne prispdsobenia dopravnych
prostriedkov pol'nohospodarskym
materialom, je najdolezitejSim
ukazovatel'om objemova hmotnost’

materialu. Objemovii hmotnost’ ovplyviuje
hlavne: u steblovin, zrnin vlhkost’
materialu, u okopanin mnozstvo primesi a
zeminy a jej vlhkost. U kvapalin a
niektorych priemyselnych hnojiv je rozdiel
tychto hodn6ét minimalny. Na obr. 1

uvadzame  vysledky naSich  merani
objemovej hmotnosti vybranych druhov
pol'nohospodarskych materialov a
vysledky podla SLADKEHO,
SYROVEHO (1969).

Z minimalnych a maximalnych

objemovych hmotnosti sme vypocitali
strednii objemovi hmotnost. Na ziklade
strednej objemovej hmotnosti a uzito¢nej
hmotnosti dopravného prostriedku (vid’
rovnicu 2) sme urcili uzito¢ny lozny objem
nadstavby, ktory pre dany druh
prepravované¢ho materialu zabezpeci 100
% vyuzitie dopravného prostriedku. Treba
podotknut, ze tieto vysledky s
v teoretickej rovine, pretoze pre niektoré
druhy materidlov (zelenina v prepravkach,
seno atd’.) nebude mozné velkoobjemovu
nadstavbu (nad 50 - 60 m’) realizovat
z hl'adiska dopravnych predpisov,
prejazdnych vySok a iné.
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4. OWN WORK AND DISCUSSION

Evaluation of the volume weight

It 1is possible to divide main
agricultural materials into some groups by
their basic physical-mechanical properties,
method of loading and unloading,
possibility of utilizing the available weight
of the transportation means. It is necessary
to realize that many agricultural materials
are sensitive on handling, they damage by
transportation, they lose on quality at
storage (mainly transportation of animals is
very difficult it demands a solicitude
especially).

The volume mass of the material is the
most important index from the point of
view of utilizing the available weight of
the transportation means respectively of
the adaptation of the transportation means
to the agricultural materials. The volume
mass is influenced mainly by a material
moisture at blade and grain products and
by a quantity of addition at hoed products
and at potatoes their moisture.

The difference of these values is
minimum at liquids and some industry
fertilizers. The results of our measurements
of the volume mass at the choice sorts of
the agricultural materials and the results by
Sladky and Syrovy (1969) are in figure 1.
The mean volume mass was calculated
from minimum and maximum volume
masses. The available weight of the
superstructure was determined from the
mean volume mass and the available
weight of the transportation means (see
equation 2). It secures utilizing the
transportation means on 100 % for the
given sort of the transported material. It is
necessary to add that these results are in
theoretical level because it will not be
possible to realize the superstructure of
large volume (over 50 up to 60m’®) for
some arts of materials form the point of
view of transportation regulations, crossing
heights and other.
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Obr. 1 Mnozstvo prepravovaného materialu dopravnymi prostriedkami [5.]
Fig. 1 Quantity of materials transported by transportation means [5.]

Zobr. 1 vyplyva, Ze najviac druhov
materidlov je vrozmedzi objemovych
hmotnosti 400 az 1400 kg.m™. Jedna sa o
materialy malo objemové a tazké. Do tejto
skupiny  materidlov  patria:  zrniny,
okopaniny, zeminy, kfrmne zmesi a krmiva,
prirodné a priemyselné hnojiva (sem
mozeme zaradit’ aj prepravu
pol'nohospodarskych strojov).

It influences from figure 1 that most sorts
of materials is in range of volume mass
from 400 up to 1400 kg.m>. They are
materials with small volume and heavy
materials. They are following materials:
grain products, hoed products, potatoes,
nourished mixtures and forages, natural
manures and industry fertilities (we can
give here also transportation of agricultural
machines).
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Zistili sme, ze kazdej dopravnej stuprave,
na to aby bolo vyuzitie objemu lozného
priestoru  maximalne, prislicha dana
objemova hmotnost’ materialu (pozri obr.
1). Pre automobilovu sapravu T 815 + PS2
17.12 zodpoveda materidl o objemove;j
hmotnosti 1417 kg.m™ (priemyselné
hnojiva, zeminy, kfmne zmesi a krmiva), S
706 MTS + PS2 17.12 1333 kgm®
(priemyselné hnojiva, zeminy, kfmne
zmesi a krmiva), Z - 183 45 + Gigant 846
kg.m™ (priemyselné a prirodné hnojivé,
zrniny, zeminy, okopaniny, kfrmne zmesi a
krmiva), John Deere 8200 + Trailer Profi
593 kg.m” (prirodné hnojiva, zrniny,
zeminy, okopaniny, kfmne zmesi a
krmivd). Ztoho vyplyva, ze zvolené
traktorové supravy st vyhodné pri doprave
viac druhov materialov, vzhl'adom k svoje;j
uzito¢nej hmotnosti, Vv porovnani
s vybranymi automobilovymi supravami.

Podl'a naSich experimentalnych merani,

ktoré sme vykonali na
pol'nohospodarskych podnikoch
v priecbehu rokov 1998-2002 vyuzitie

nosnosti sledovanych stprav a materialov
je uvedené vtab. 2. Nizke vyuzitie
nosnosti hlavne usilaze zaviddnutych
krmovin  a traktorovej stpravy bolo
sposobené nizkou nadstavbou.

We found out that the given volume
mass of the material (see fig. 1) belonged
to each transportation system for the
maximum utilizing of available weight.
The material of the volume mass 1417
kgm™ (industry fertilizers, potatoes,
nourished mixtures and  forages)
corresponds for the automobile system T
815 + PS217.12, 1333 kg.m™ (industry
fertilizers, natural manures, cereals,
potatoes, hoed products, nourished
mixtures and forages) for S 706 MTS +
PS217.12, 846 kg.m™ (industry fertilizers,
natural manures, cereals, potatoes, hoed
products, nourished mixtures and forages)
for Z-183 45 + Gigant, 593 kg.m” (natural
manures, cereals, potatoes, hoed products,
nourished mixtures and forelegs) for John
Deer 8200 + Trailer Profi. From it follows
that the choice tractor systems are
advantageous at transportation of more
sorts of materials with regard to own
available weight in comparing with the
choice automobile systems.

The utilizing the loading capacity of the
followed systems and the material is in
table 2 by our experimental measurements
that we performed in Agricultural farms in
years 1998-2002. The low utilizing the
loading capacity mainly at ensilage of
faded forages of the tractor system was
caused by the low superstructure.

Tab. 2 Namerané hodnoty vyuZitia uzitocnej nosnosti dopravnych prostriedkov na polnohospodarskyc podnikoch
Tab. 2 Measured values of capacity weight of transport means on Agricultural farms

Plodina T815+ PS2 17.12 § 706 MTS + PS2 17.12 | Z 12045 + P 93 SV17.12
Cukrova repa 70% 75% 72%

Obilie 76,7% 73,8% 72%

Silaz ~ zavddnutych 42,4% 58,5% 38%

krmovin merané solo merané solo

Uzitoény lozny objem  dopravnych The available weight of the transportation
prostriedkov  urenych pre dopravu means determined for transportation of
pol'nohospodarskych ~ materialov  musi agricultural materials must fulfill all
zodpovedat’ vSetkym dopravnym transportation ~ regulations on  public

predpisom na verejnych komunikaciach.
Hlavna skupina nadstavieb dopravnych
prostriedkov musi pritom zodpovedat
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communications. The main group of
superstructures of transportation means
must near by answer to crisp and freely
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volne

repy,
podobnym

materialom najmé
lozenym, pre
zemiakov a
pol'nohospodarskym materialom.
Samostatné poziadavky na dopravné
prostriedky kladi materidly tekuté, plynné
a zvierata, aj ked’ sa v poslednych rokoch i
v tomto smere vyskytli rieSenia
umoziujice pouzit pre tuto dopravu
univerzalne  dopravné prostriedky a
nadstavby.

sypkym a
zvoz  cukrovej
inym

5. ZAVER

1. ZvySené dopravné objemy nebude
mozné riesit’ zvySenim poctu dopravnych
prostriedkov a pracovnych sil, najmai
z hladiska ekonomiky
pol'nohospodarskych podnikov, ale naopak
zvySené¢ objemy bude treba prepravit
mens$im poctom dopravnych prostriedkov
pri ich plnom vyuziti.

2. Nové, vbudicnosti rozsirené
dopravné prostriedky musia umoznit
zvySenie produktivity prace v doprave a to
zvySenim uzito¢nej hmotnosti dopravnych
prostriedkov, ich konStrukénej dopravnej
rychlosti a pracovnej spol'ahlivosti.

3. Vychadzajic z vyvojovych trendov
v oblasti vnutropodnikovej dopravy ako aj
cestnej dopravy s polnohospodarskymi
materialmi, s ohladom na Cervent naftu
a z hl'adiska zhutiovania pdody budeme
musiet’ po vstupe do Eurdpskej unie

venovat’ viac pozornosti traktorovej
doprave.
Modernad traktorovda doprava sa

vyznacuje tymito prioritami:

e moderné univerzalne traktory maja
teraz Standardnu dopravna rychlost’ 40
km.h™, ¢o umoziuje dosahovat’
vdoprave na vzdialenosti v ramci
podniku priemerné rychlosti
porovnatel'né s nakladnymi
automobilmi,

e traktory zamerané viac na vyuzitie
v doprave dosahuju najvyssiu rychlost’
az 80 km.h™', mozu preto uspesne riesit’
tlohy i vo vonkajsej doprave,
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laid materials especially for driving sugar
beet, potatoes and other similar agricultural
materials (Ruzbarsky, 2002a and 2002b).
Liquid and gaseous materials and animals
have independent demands on
transportation means. In the last years in
these directions solutions enabling to use
for this transportation universal
transportation means and superstructure
were used.

5. CONCLUSION

1. It will not be possible to solve
increased transportation volumes with
increasing number of transportation means
and man-power especially from the point
of view of economics of Agricultural farms
but on the contrary it will be necessary to
transport the increased volumes with
smaller number of transportation means at
their full utilizing.

2. New and wide-spread in the future
transportation  means must  enable
increasing work productivity in
transportation through increasing available
weight of transportation means their
constructional transportation velocity and
working reliability.

3. We shall have to give more
attention to tractor transportation after
entrance into European Union if we go out
from trends of development in the area of
transportation  in  undertaking  and
transportation on ways with agricultural
materials with regard to red oil and a point
of view of ground compacting.

Modern tractor transport 1s
characterized by these priorities:
e modern, universal tractors have

standard transport speed 40 km.h’',
which enables to achieve average
speeds in transport comparative within
farm distances to lorries,

e tractors more utilized in transport
achieve the highest speed 80 km.h™', so
they can successfully solve tasks also in
external transport,
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e orientacia  traktorovych  pripojnych
vozidiel pre pol'nohospodarske pouzitie
na navesové prevedenie umoziuje az
20% zvysenie ich uzito¢nej hmotnosti a
zlepSenie tahovych vlastnosti suprav
vdaka  prenaSaniu  zataZzenia od
hmotnosti pripojného vozidla na traktor,

e uzitocnu hmotnost’ traktorovych
navesov mozno zvicSovat’ zvySovanim
poctu naprav,

e traktorové navesy umoziuji pouzivat
nizkotlakové Sirokoprofilové
pneumatiky s nizkym mernym tlakom
na pddu, mozno ich vybavit tiez
zariadenim na plnenie a regulaciu tlaku
vzduchu, ktoré umoziuje pouzivat
premenlivy  tlak pri  jazde po
spevnenych komunikaciach a pri jazde
v poli.

4. Vyrobcovia navesov a privesov budu
musiet’  vyrieSit problém zvidc¢3ovania
uzito¢ného lozného objemu nadstavieb,
vzhladom kvyuzitiu a  zvySovaniu
uzitocnej hmotnosti a tahovej sily
dopravnych prostriedkov.

5. Ucelena koncepcia rozvoja dopravy
pol'nohospodarskych materialov
neexistuje. Mal by sa vypracovat’ aspon
nejaky systém odporGc¢ani pre prax
z hl'adiska vyhl'adov do budtcnosti.
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e trend of tractor trailers in agricultural
utilization on semi-trailer version
allows more than 20% increase of their
loading capacity and improvement of
transport sets traction properties due to
transmission of loading from trailer
weight to tractor,

e it is possible to increase loading
capacity of tractor trailers by increase of
axles number

e tractor semi-trailers enables usage of
large-profile balloon tyres with low
specific pressure on soil and it is
possible to equip them with device for
inflation and regulation of tyre pressure,
which enables to use variable pressure
by driving on communications and
field.

4. Manufacturers of semi-trailers
and trailers have to solve the task of
extensions available loading capacity
increase in term of exploitation and
loading capacity increase as well as
traction power of transport means.

3 Integrated development
conception of agricultural materials
transportation does not exist. It is

necessary to develop at least any system of
recommendations for practice in term of
future perspectives.
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