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An analysis of Ukraine's foreign economic activity showed that exports and imports of Ukraine in
2018 increased by $4.08 billion and $12.9 billion. In the geographical structure of the countries-
importers of Ukrainian goods the largest share is occupied by the countries of the European Union,
which testifies to the improvement of the quality level of domestic products. This study is devoted to the
analysis of the peculiarities of the transport logistics organization, namely the process of delivery of
“Biola” juice (apple juice) with a volume of 1 liter at the order of LLC “Trading House “Biola” to
Poland. Road transport in Ukraine carries 64 % of cargo.The rules of transportation of the given cargo
and features of its packing are considered. It is proved that in order to organize an efficient and clear
delivery process, especially if the delivery is performed internationally, and also involvings the
organization of loading and unloading works, it is necessary to clearly form a transport and technological
scheme of delivery of cargo. Transportation of juice in bottles is allowed by any covered transport or in
universal containers, and it is mandatory to keep the cargo away from direct sunlight. Juice has a liquid
state by its physical condition, so it is placed in a packaging of the appropriate size for convenience. The
scheme of placement of juice packages with dimensions 270*180*280 mm and gross weight of 6.1 kg
been developed on lightweight Euro pallet with dimensions 1200 * 800 mm has. Possible schemes of
placement of pallets with juice of 1200*800*1540 mm in the SCHMITZ CARGOBULL SCS 18 semi-
trailer with internal body dimensions of 7720*2480*3000 mm are considered. It is determined that the
scheme will be optimal, in which the car body is placed 18 pallets.
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Introduction. In the twenty-first century, every economic field has undergone global
changes. Many branches of science and entrepreneurships have lost their relevance, while
vehicle has always been and will always be a priority in the economy, since without the
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normal functioning of transport, further development of the economic, sociocultural and
financial spheres of the economy is impossible. Thus, the level of transport development is
today a decisive factor in determining volumes of exports and imports, and as a result, it
determines the GDP and citizens' living standards.

In 2018, the World Bank published an updated Logistics Performance Index (LPI) rating,
in which Ukraine has risen by 14 positions comparison to 2016 (rating is published every
second year). The rating is made up of five areas and the result is the level of road transport
infrastructure development. The rating is an indication that road haulage in Ukraine has begun
to develop and become a priority in recent years. Road transport in Ukraine carries 64 % of
cargo. Therefore, we believe that the study of road haulage is especially relevant today.

Problem statement. In 2018, the countries of the European Union became the main
economic partners of Ukraine. Among them, Poland is the main importing country of
Ukrainian goods (the share in the export structure was 31.4 %). Since Ukraine-Poland road
haulage is a prominent part of Ukraine's foreign economic activity, there is an urgent need to
improve the organization's efficiency of transportation in this direction. Increasing the
efficiency of Ukraine-Poland road haulage can be achieved by reducing driving time, using
more environment-friendly rolling stock and haulage organization on the basis of new routes.

The following scientists were involved in improvement and development of transport
logstics methods: Govorukha [1], Krykavskyy [4], Mukhtarova [5], Velychko [9], Zielinska
[10] etc. In our study, we will focus more on the practical aspects of cargo delivery.

The purpose of the research is to analyze the transportation product features, such as the
selection of the mode of transport, taking into account different requirements.

Results of the research. Since 2008, Ukraine has been drawn into the global economic
crisis, the consequences of which we still see. As a result of this crisis, Ukraine's economic
performance has deteriorated significantly.

One of the most significant reasons for the deterioration of Ukraine's macroeconomic
situation was the decline in exports and the significant increase in imports, which is still
largely dominant in the structure of the country's foreign economic dynamics.

Analyzing the last 5 years in the sphere of foreign economic activity, it is worth
emphasizing the importance of implementing preferences for domestic producers on export
certain groups of goods to the countries of the European Union. However, if you look at the
performance of goods exports in recent years (Fig. 1), we see that, unfortunately, this decision
did not change the situation with the prevalence of imports in the economic life of Ukraine.
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Figure 1. Dynamics of exporting goods and services between 2014 and 2018
accounts for $1 billion
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In terms of exports, commodities, agricultural products and some services which are
particularly in the high-tech sector, remain the main items of domestic exports. According to
the World Bank, the share of exports of high-tech products from Ukraine in total exports has
been 7-8 % over the last three years. Thus, this indicator has tripled in the last 3 years. In
terms of the share of exported agricultural products, Ukraine still remains an agrarian country,
as this indicator made up about 19% of the total export share.

Goods that have not been processed or have been processed minimally, that is, primary
ones (metals, minerals, crop and livestock production) are of a high percentage of exporting
goods.

In 2018, according to the official website of State Statistics Service of Ukraine, 15.5 % of
all exported goods were sent to Poland, 10 % to Germany, 9.6 % to the Netherlands.

Experts estimate the situation with increasing export volumes to the EU countries as stable,
while reducing exports to Russia is now logical and inevitable, since from the beginning of
2019 the Ukrainian government introduced a number of new sanctions against the aggressor
country.

Thus, although the dynamics of export growth is slower than it was expected by the
experts while changing the economic course of Ukraine entirely to the European Union, it is
still quite stable and positive. Import volumes still prevail significantly in the country's
external economy.

The rate of decline in imports and exports to Russia is much slower, although it was
expected that the expansion of sanctions list would make economic relations between Ukraine
and Russia weaker by the beginning of 2019. Due to the fact that the expected result was not
achieved, since August 2019 Ukraine has already expanded the list of banned importers from
Russia .

To study the process of choosing a vehicle, it was chosen the juice delivery process, which
is performed by “Your Logistics” LLC by request of LLC “Trade House “Biola”, namely,
“Biola” juice (apple juice), 1 liter in volume. “Your Logistics” LLC is a well-known company
in the field of providing logistic and brokerage services to subjects of foreign economic
activity. The company's infrastructure is well developed, which is the main advantage of
“Your Logistics” LLC over similar domestic companies. The infrastructure, in addition to the
Kiev offices, is represented by 5 offices in the Odessa city and in ports, namely in the Black
Sea and Illichivsk seaports, as well as areas of its own customs warehouses.

In Ukraine, the company is the only one that has its own representative offices at all
checkpoints. In addition, “Your Logistics> LLC has its own representative offices and
warehouses in Beijing, as well as in Poland, Belarus, Moldova, Germany and the USA
(2 offices), as well as its own customs warehouses, central sorting stations with a total area of
more than 2500 m2 around the world.

Let's analyze the features of the goods being transported. Juice is a break-bulk cargo
related to the products of food industry.

Juice has a liquid state by its physical condition, so it is placed in a packaging of the
appropriate size for convenience. This product is transported in plastic bottles made of PET
plastic (i.e., intended for single use). “Biola” apple juice refers to restored juices, that is, it is
made from purified water and concentrated juice. According to the production technology, it
lacks preservatives and artificial colors.

Moreover, the juice is pasteurized, and therefore even without preservatives and artificial
colors, its shelf life is 12 months, and storage of the closed bottle in the avoidance of direct
sunlight is allowed at a temperature of +1 to +25 0C. Thus, according to the current legislation
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[8], the use of isothermal mobile transport is optional for this type of cargo and is determined
at the consignor's discretion.

LLC “Trade House “Biola” does not use isothermal vehicles for transporting goods in the
international Ukraine-Poland traffic.

It would also be appropriate to provide a complete classification of the cargo, since in the
following chapters the classification points will determine the management decisions that are
made during transportation.

The classification looks like:

- by type of tare — tare cargo;

- by weight — normal (normal mass, since the weight of a unit of goods is 1 kg);

- by overall dimensions — overall cargo;

- according to the way of loading and unloading - break-bulk (packaged) cargo;

- by type of production (by industry) the product belongs to the food industry;

- by physical condition — the product belongs to liquid cargo;

- according to the degree of use of the vehicle's carrying capacity, uncarbonated bottled
beverages belong to the 2nd class of cargo;

- according to its specific properties — the cargo is not specific, since it does not require
special conditions during transportation and storage. However, the maximum temperature
threshold for juice storage is set from +1 to +25 0 C.

Consider the rules of juice transportation.

First of all, juice bottles are not transported in units; according to the standard rules, they
packed in thermo-shrinkable film (6 bottles in one pack), as shown in Fig. 2. To facilitate
loading and unloading operations, LLC “Trade House “Biola” usually puts bottles on GT1
cardboard. However, the packaging requirements for juice bottles are absent and stated in
DSTU 4283.1: 2007 only as "recommended™ and not "mandatory"”, and therefore they remain
solely at the consignor's discretion.
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Figure 2. Schematic of bottles in thermostatic packaging and loaded pallet

The packaging with bottles is placed on pallets, the height of the stack is not regulated by
the rules of transportation / storage. The number of packages with goods on a pallet is taken
according to the principle of their multiplicity to the pallet dimensions (schematic image in
Fig. 2.). After installation on a pallet, they are fixed with a stretch film to ensure the integrity
of the consumer tara and to increase maneuverability during unloading. Pallets are placed
between themselves, providing the minimum possible intervals.

The pallets are reloaded with standard forklifts or (less commonly) pallet jack.

During storage and transportation of cargo it shoul be provided a relative humidity - not
higher than 70 % and an optimum temperature — not higher than +250 C. A mandatory
requirement for transportation and storage is to avoid direct sunlight. In case of overloading,
the cargo is forbidden to turn over [2, 3].

Transportation of juice in bottles is allowed by any covered transport or in universal
containers, and it is mandatory to keep the cargo away from direct sunlight.
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Accordingly, while loading juice in packages and putting it on pallets, one should adhere
to the general rules of loading for a particular type of transport. It is forbidden to transport or
store the cargo next to other cargoes, which can damage the organoleptic or physico-chemical
properties of the juice. The height of the stack should not exceed 1.6 m [6, 7]. Lightweight
pallets are used for transporting bottles, since the packaging with bottles has a small weight of
its own, the use of lightweight pallets is more economically feasible.

So, the specified type of cargo is packed in packages with overall dimensions of
270*180*%280 mm on lightweight Euro-pallets with overall dimensions of 1200*800 mm.
Below are the necessary calculations to determine the layout of boxes on the Euro-pallets. The
calculation results are presented in table 1.

Table 1
Layout scheme of packages on a lightweight Euro-pallete (1200*800),
provided that the cargo cannot be turned over
Number of units Actual load capacity | Utilization factor

No Layout scheme of the Euro-pallet, kg

L B H Nsar Yer ns
1 L\l, B\b, H\h 4 4 5 80 488 0,53 0,81
2 L\b, B\l, H\h 6 2 5 50 320 0,32 0,61
Calculation of the main indicators of loading packages on the pallet:

- according to the scheme 1.L\l, B\b, H\h:

Determine the multiplicity indicators of packages on the Euro-pallet:

for L: 1200/270 = 4,4 = 4 (pc); 1)

for B: 800/180 = 4,4 = 4 (pc); 2

for H: 1600/280 = 5,7 =5 (pc); 3)
Number of packages on the Euro-pallet:

Naar = N Xnpxnp = 4x4x5=80 (packages); 4)
Gross weight of Euro-pallet:

Mgp = Naar X myy, + Mg = 80x6,1+15 = 503 (kr), (5)
where mg is the unladen mass of the pallet.
The utilization rate of the load capacity of the pallet:

Yer: 0g/Qn = 503/1000 = 0,53 (6)

where gg— the actual load capacity of the Euro-pallet, kg; 9. — nominal load capacity, kg.
Pallet utilization rate:
Ns: Se/Sm =(0,27%0,18%x4%4)/(1,2x0,8)=0,81. @)
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- according to the scheme 2. L\b, B\l, H\h:
for L: 1200/180 = 6,6 = 6 (pc);
for B: 800/270 =2,9 = 2 (pc);
for H: 1600/280 = 5,7 =5 (pc);
Nsor = 6 x 2 x 5=50 (packages);

Gross weight:

Map = Naar X My + Mo =50 x 6,1 + 15 =320 (xr);
Yer: 320/1000=0,32;
ns: Se/Sn =(0,27x0,18x6x2)/(1,2x0,8)=0,61

According to both indicators — the degree of utilization of cargo and the area of the pallet —
we choose the layout scheme Nel. Layout of the packages on the pallet is shown in Fig. 3.
Dimensions of the formed cargo place 1200*800*1540 mm.

J
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Figure 3. Schematic of the juice packaging arrangement (270*180*280 mm) on the
lightweight pallet (1200*800*140 mm)

The truck selected for delivery is MANTGX24.400 tractor and SCHMITZ CARGOBULL
SCS 18 semi-trailer. The tractor and semi-trailer of this model belong to the its own rolling
stock of “Your Logistics” LLC. The technical characteristics of the tractor and semi-trailer are
given in Table 2 and Table 3.

Table 2
Brief technical characteristics of the selected truck tractor
Indicator name Characteristic
1 2

Make / model VOLVO FH500

Engine Diesel
Transmission Manual / mechanical
Wheel formula 4*2
Euro-standard Euro 6
Engine power 368 kWh
Tank capacity 900 L
Load capacity 19 000 kg
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The selected truck tractor, in addition to its heavy load capacity, also has a high
environmental standard, therefore it is fully suitable for juice delivery in the international
traffic.

Table 3
Brief technical characteristics of the semi-trailer
Indicator name Characteristic
Make / model SCHMITZ CARGOBULL SCS 18
Load capacity 13000 kg
Number and type of axles 2 axles, SAF
Brakes Disc
Number of wheels 4
Internal dimensions 7720*2480*3000 mm

The selected semi-tractor has a body frame of the “curtain” type, which facilitates its
unloading, and the curtain material completely protects the cargo from direct sunlight, keeps
the cargo within the permissible temperature.

Conclusions and prospects of further research. It was determined that Poland, according
to 2018, is the largest importer of juice from Ukraine. Using the Excel software, it was
performed forecasting the volume of transportation of this cargo for 2019-2021. The
forecasting results suggest that the volume of juice exports to Poland tends to increase.

Taking into account the overall dimensions of the packaging unit (270*180*280 mm) and
the overall dimensions of the lightweight Euro-pallet (1200%800 mm), it was developed the
layout scheme of the packaging on the pallet. It was determined that on the pallet can be
placed 80 packages with bottles of juice. It was considered all possible options for the layout
schemes of pallets with juice with dimensions of 1200*800*1540 mm in the SCHMITZ
CARGOBULL SCS 18 semi-trailer with an internal body size of 7720*2480*3000 mm. It was
also determined that the scheme in which the body of the car contains 18 pallets will be
optimal.
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AHanu3 BHEIIHE3KOHOMHUYECKOH IeSTeNbHOCTH Y KpauHbl IOKa3all, YTO SKCHOPT U UMIOPT Y KpauHbl
B 2018 roxy Beipoc Ha 4,08 mipa moiwiapoB u 12,9 mupna mommapo. B reorpadudeckoil cTpykType
CTpPaH-IMIIOPTEPOB YKPAHHCKHAX TOBApOB HaHOOIBIIYIO JOMIO 3aHUMAIOT cTpaHsl EBpormeiickoro Coro3a,
4TO CBHUJCTENbCTBYET 00 YIyYlIEHHMHM YpOBHS KadecTBa OTCYECTBEHHOW mponyKimu. JlaHHOoe
HCCIIEIOBAaHNE TTOCBSAILEHO aHATH3y OCOOCHHOCTEH OpraHM3alMu TPAHCIIOPTHOHM JIOTMCTUKH, @ MIMEHHO
Iporecca JOCTaBKH coka «broma» (s6109HOTO coka) oobemoM 1 muTp 1o 3akazy OOO «Toprossrit Jlom
«brona» B INompiry. ABTOMOOHIBHBIE TEPEBO3KH IO YKpauHe mepeBo3sT 64 % rpys3a. PaccMoTpens!
NpaBuia MEPEeBO3KH JAHHOTO TPy3a M OCOOCHHOCTH €ro ymakoBKH. JlOKa3aHO, 4TO ISl OpraHU3aluu
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3((}EeKTUBHOTO ¥ HOHATHOTO IIpoLecca JOCTAaBKHM, OCOOCHHO €CIM JOCTaBKa OCYLIECTBISIETCS Ha
MEXIyHapOIHOM YPOBHE, U TaKKe, MIPeANONararoliuii OpraHu3aIHIo MOrPy30IHO-Pa3rPy304HBIX PadoT,
HE0OXO0IMMO 4eTKO c(hOPMHUPOBATH TPAHCHOPTHO-TEXHOJIOTHUECKYIO CXEMY JOCTaBKHU rpysa. [lepeBoska
COKOB B OyTBUIKaxX pa3periaercst JIOOBIM KPBITHIM TPAaHCIOPTOM M B YHUBEpPCAIbHBIX KOHTEHHEpax, 1
00s13aTeNIbHO XPAaHUTh TPY3 BIANM OT MPSMBIX COMHEUHBIX Jydeil. COK MMeeT >KHIKOe COCTOSHUE IO
CcBOEMy (PM3MYECKOMY COCTOSHMIO, TI0O3TOMY M yA0OCTBa €ro MOMEIIAlT B  YMaKOBKY
COOTBETCTBYIOIETO pa3mepa. Cxema pasmernneHus coka mak Keiimku ¢ pasmepamu 270*180*280 MM u
Maccoit OpyrTo 6,1 Kr pa3paboTaHBI Ha JIETKOM €BPOIEHCKOM TojanoHe ¢ pasmepamu 1200 *800 mm.
PaccMOTpeHBI BO3MOXKHBIE CXEMBI pa3MeleHus Mo I0HOB ¢ cokoM 1200*800*1540 MM B momynpuuerne
SCHMITZ CARGOBULL SCS 18 c¢ BHyTpeHHHMH pa3mepamu Ky3oBa 7720%2480*3000 wmm.
OmnpezeneHo, 4To cxema OydeT ONTHMAalIbHOW, B KOTOPOW B Ky30B aBTOMOOWIS momermaercs 18
TIOJIJTOHOB.
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AHai3 30BHINTHBOEKOHOMIYHOI JisTIBHOCTI YKpaiHM MOKa3aB, IO eKCIIOPT Ta iMIOpT YKpaiHH B
2018 poui 36inbimmnucs Ha 4,08 mpa gonapis i 12,9 mupa gonapis. YV reorpadiuHiii cTpykTypi KpaiH-
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O. B. Kyoamro, 10. B. Yopmok, O. C. I'onuapenxo, P. M. Heuunopenko, 1. M. Mockanenko.
Jocuinxenns 0co61uBocTeil BHOOPY BHAY TPAHCHOPTHOIO 32€00y TOProBeJbHO-JOTiCTHYHUM MiANPHEMCTBOM

IMOOPTEPiB YKPaiHCHKHX TOBapiB HaiOLIbIIy YacTKy 3aliMaroTh KpaiHu €Bpormeiicbkoro Corosy, 1o
CBIAYUTH MPO TOJIMIIEHHS PiBHA AKOCTI BITYM3HAHOI mponykuii. Lle mocmimkeHHs MpHUCBAYEHE aHATI3y
ocoOJMBOCTEH TpPAHCHOPTHOI JIOTICTUYHOI OpraHisamii, a caMe IIpPoIecy XOCTaBKM COKy «bioma»
(s16myunwMii cik) o6'emom 1 mitp Ha 3amoBieHHs TOB «Toprosuii nim« biona »mo [Mombmmi. JopoxHiit
TpaHCHOPT Mo YKpaiHi mepeBo3uts 64 % BaHTaxiB. PO3rIsHyTO NMpaBuiIa MepeBe3eHHs JaHOTO BaHTaXy
Ta 0COONMHMBOCTI Horo ymakoBKW. [loBemeHO, mIo Ui opraHizamii eQeKTHBHOTO Ta YiTKOTO MPOLECy
JOCTaBKH, OCOOJIMBO SIKIO JOCTaBKa BHUKOHYEThCS HAa MDKHApOJHOMY piBHI, Ta Takox Iepenbadae
OpTraHi3allifo BaHTaKHO-PO3BAHTAXYBAJIGHUX POOIT, HEOOXITHO UITKO CHOpPMYyBaTH TPAHCIIOPTHY Ta
TEXHOJIOTIYHY CXeMy JOCTaBKH BaHTaxy. [lepeBe3eHHS COKy y IUDIIIKaxX JO3BOJSIETHCS OyAb-sKUM
KPUTUM TPaHCIIOPTOM a00 Yy YHiIBEpPCAIbHUX KOHTeHHepax, i 000B'SI3KOBO 30epiraTu BaHTaX MOAAi BiJ
MpSIMUX COHAYHHX MpoMeHiB. Cik Mae pilkuil cTaH 3a cBOIM (pi3HYHHM CTAHOM, TOMY HOTO HOMIIIAIOTh
B YNaKOBKY BIANOBIZHOTO pPO3Mipy Ui 3pydHOcTi. Cxema pO3MIIIEHHS COKY KIITHHH pO3Mipamu
270*180*280 MM i Baroro 6,1 kr Oynu po3poOJicHi Ha JIerkoMy €BpomifIoHi po3mipamMu 1200*800 mm.
Po3rnsHyTO MOXJIHMBI CXeMH pPO3MilIeHHS MmigAoHiB 3 cokoMm 1200*800*1540 mMm y HamiBmpmuemi
SCHMITZ CARGOBULL SCS 18 i3 BHyTpimHIMH po3MipamMu Ky3oBa 7720%2480*3000 wmm.
BusHaueHo, o ONTHMAILHOI0 OyJie cXeMa, B sIKiii Ha Ky30B aBTOMOOLIS po3MiieHo 18 mignoHis.

Knrouogi crnosa: BaHTax, CiK, aleT, TPAHCIIOPT, TPAHCIOPTYBAHHS.
JEL xoou: F23, L62, L81. Tables: 3; Figures: 3; References: 10
Language of the article: English
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