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TERMS OF DEVELOPMENT OF MULTIMODAL TRANSPORTATION FORMING
AN ALTERNATIVE TECHNICAL BASIS OF RAILWAY TRANSPORT

Summary. Multimodal transportation involves the use of several types of transport in the transport of one
cargo. It is carried out under the condition of unity of the commercial legal regime, therefore customs proce-
dures are simplified. In this article the modern state of the material and technical base of railway transport
for the implementation of multimodal transport is analyzed. During the study, the main obstacles and require-
ments for the development of multimodal transport equipment were identified. The article deals with the main
players in the market of transport engineering. Also described possible technologies for the implementation
of multimodal transport. The expediency of using non-wagon technologies for the development of multimodal
transportation in Ukraine is substantiated.

Keywords: multimodal transportation, railway transport, transport engineering, rolling stock, material and
technical base.
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Hartionansauit aBiamiiauit yHIBEpCHATET

YMOBH PO3BUTKY MYJIbTUMOJAJ/IbHUX IIEPEBE3EHD ITPY1 ®OPMYBAHHI
AJIBTEPHATUBHOI TEXHIYHOI BA3HY 3AJII3BHUYHOI'O TPAHCIIOPTY

Anorania. Opranisalifis mepeBeseHb Pi3HUX BAHTAMKIB € OOHUM 3 OCHOBHHX HAIIPSAMKIB POOOTH 0araTboxX KOM-
maHif. Binmosimgso 10 BuIy TpaHCIIOpTY, SIKMi Oepe y4acTb B JOCTABII BAHTAYKIB, BC1 TIEPEeBE3E€HHS IIJISTh HA OJ1-
HOBHIOBI (TOHIMOIAJIBbHI) Ta 6araTOBHIOB1 (MyJILTHMou;aani) MyannMo,uaane epeBe3eHHs € OLIbII CKJIal-
HOIO 3 TOYKH 30py 0(OPMJICHHS I0PHAUMIHIX JOKYMEHTIB 1 oprafisanii Bcix BuAlB pobit. Jlamuit Tu focTaBrn
nepenbavae BUKOPHCTAHHA AEKLIBKOX BUJIIB TPaHCIIOPTY B TPAHCIOPTYBaHHI OHOTrO BaHTaxy. Lle Moske OyTn
3aJI3HUYHUHN, aBTOMOOLIBHUIM, aBlanliHuit, MOpChKHH TpaHcmopr. [Ipn BOMY, opraHizanis po0iT 3AIACHIOETBC
3a eJMHUM IIepeBIsHUM JIoKyMeHToM. llepeBaHTaseHHs TOBAPIB, IO 3/(IACHIOETHC B X0/l IOCTABKY PISHUMY BH-
AaMy TPaHCIOPTY, BIIOyBaeTbes 6e3 Oyap-skoi yuacrl kiieHTa. MyIbTUMOIAIBHI IepeBe3eHHs 3 1HCHIOITHC
32 YMOBH €IHOCTI KOMEPILIHHO-IIPABOBOIO PEKHMY, TOMY MUTHI IPOLEyPH CIPOLIYIOTHCA, ymd)ucymec;{ JIOKY-
MEHTH Ha JOCTABKY SK BCEPEIMHI OHIel KpaiHu, TAK 1 IPY BUKOPUCTAHHI MisKHAPOIHUX peiiciB. Binminaa puca
BCIX MyJIbTHMOIAJILHUX IIePeBe3eHb — KOMILJICKCHUM IIOXI 10 BUPIIIEHH BCiX 3aBaaub. CaMe 3aBOSAKHU I[HOMY
KOMIIAHIsI-BUKOHABEIlh MA€ MOYKJIMBICTH IIIBUAKO 1 0€3 OyIb-SIKUX TEXHIYHUX IIPO0JIeM 3IIHMCHIOBATHA POOOTH, Mi-
HIMI3YIOUH TEPMIHN TA ICTOTHO 3HIKYIOUN 3arajibHy BapTiCThb. BaaeThes 3aoImaauTH IOl ¥ Jyac, Kl BUTpa-
YalTHCA Ha KOHCOJIIIOBAHE TPAHCIOPTYBAHHS, B IOPIBHSIHHI 3 OPTaHI3AIlIE0 PALY OKPEMUX IIepeBe3eHb, SIKi 0
BHKOHYBaJIUCA pisHEMU oneparopamu. CydacHl 3aIl3HIYHI BAHTAKOIIEPEBE3EHH — lle HaIIHHI Ta BUIKAN
crocib nepeMileHHs 3HAYHUX 00CATIB BAHTA:Ky Ha Jasleki BicTaHl. 3a JONOMOIo 3a/I3HHII MOMKHA IIepeBo-
3UTH OyIb-IK1 BAHTAMKI: BeJIMKl, JOBrOMIpPHI, HerabapuTHI, MacoBl I BAHTAMKHI, AKI HOTpeGYIOTL 0CO0IMBHUX YMOB
30epiraHus Ta TpaHcnopTyBauH:A.. CKIa[d Imoisga T03BOJISE MIPUYENUTH A0 HHOTO OyIb-AKYy KIJIBKICTH BATOHIB,
KOHTeHHepiB a00 muctepH. TpaHCHOPTYBAHHS BAHTAKIB 34 JOIIOMOTOIO 3aJII3HHUII MOKe 3T1HCHIOBATHACS B Oy Ib-
SIKMH Yac POKY, He3aJIesKHO Bl orogHux yMmoB. CaMe ToMy 3a/Ii3HUYHI BAHTAMKOIEPEBE3EHHS TAK IIOIYJISIPHI 1
edexTwBHI. ¥ maHI¥ CTATTI MPOAHAII30BAHO CYYACHHUIN CTAH MaTepPlaIbHO-TEXHIUHOI 0231 3aJTI3HUYHOTO TPaH-
CIIOPTY JJIA 3T1HCHEHHS MyJIETEMOJAJIBHUX [I€PEBE3EHb. ITix gac ,HOCHi,H?ReHHH BUSABJICH] OCHOBHIL LepeInKoIu
Ta BEMOTH JI0 PO3BUTKY TeXHIKH JJIs MyJIbTEMONAJIBHAX IlepeBe3eHb. B craTTi posrisHyTl OCHOBHI IpaBIi Ha
PUHKY TPAHCIIOPTHOTO MAIIMHOOY[yBAHHS. A TAKOXK 0XapaKTePHU30BAHO MOXKJIMB] TEXHOJIOTII 3/[LICHEHHS MyJIb-
TUMOIAJBHUX epeBe3edb. OOIPYHTOBAHO IOIIbHICTh BUKOPUCTAHHS 0€3BATOHHUX TEXHOJIOTIHM JIJI PO3BUTKY
MyJIbTUMOJAJILHUX II€PEeBe3eHb B YKpaiHi.

Knrouori cioBa: MysabTuUMOOaIbHI II€pEBE3EHHS,
MaTeplaJbHO-TeXHIUHA 0a3a, 3aI13HUYHNN TPAHCIOPT.

TPAHCIIOPTHE MAIIMHOOY/IYBAHHS, PYXOMHU CKJIA]I,

ormulation of the problem. Today, multi-
modal transportation is becoming a priority
area of Ukraine's transport policy. Thus, at the ini-
tiative of the Ministry of Infrastructure of Ukraine,
the "Strategy for the development of multimodal
transport" and the draft law "On Multimodal (Com-
bined) Transport in Ukraine" are being developed
[1; 2]. The efficiency of multimodal transportation
is achieved through the improvement of various
forms of coordination: technical, technological, eco-
nomic, organizational, managerial and economic-
legal.
Analysis of recent research. Issues of multi-
modal traffic for a long time paid considerable atten-
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tion to many scientists in the world and in Ukraine.
They were engaged in clarification of the conceptual
apparatus of multimodal transport. Considered the
aspects of organizing and managing multimodal
transport, as well as increasing their efficiency. But
only today in our country are formed the necessary
legislative conditions for their development.

Identification of previously unsettled parts
of the general problem. Multimodal internation-
al transportation performed by two or more modes
of transport is organized by the operator, who as-
sumes the responsibility of delivering cargo "from
door to door" under a single agreement and through
the freight rate [3].
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Despite its efficiency, multimodal transportation
is very costly. This is primarily due to technologi-
cal and technical re-equipment. But the issue of the
interconnection of existing technical capabilities of
multimodal transport and the analysis of sources of
production of the necessary equipment in the work
of scientists is given insufficient attention.

The purpose of the article. In this regard, the
purpose of the article is to analyze alternative solu-
tions for the formation of the technical basis of rail
transport in the development of multimodal transport.

The task of technical equipment of multimodal
transportation can be solved by the cooperation of
rail transport with domestic producers. There are
different technologies of multimodal transporta-
tion, and accordingly different types of vehicles
are used. Currently, container transportation is
the most widespread in Ukraine. Currently, on the
balance of the UTSTSTS "Liski" is 4.506 thousand
containers, of which 2048 — 20-feet and 2458-40-
feet. "Liski" carries about 40% container cargoes.
Others are transported in containers of sea lines or
their own CIS countries [4].

In Ukraine, an extensive system of container
trains and combined transport trains is operating
in the direction of Asia, Central and Eastern Eu-
rope, Scandinavia and the Baltics. Thus, 2 trains
of combined transport, 14 container trains and
4 trains by route groups constantly travel on the
territory of Ukraine. Ukraine also initiates the or-
ganization of the movement of the piggyback train
in the direction of Italy-Austria-Hungary-Ukraine
and further to the East.

However, the tendencies that characterize the
work of the railway transport, connected with the
accession to the European Union, create certain re-
strictions for manufacturers, forcing the latter to
meet certain requirements. So the decision of the
59th session of the Council on the railway transport
of the member states of the Commonwealth from
the first of January 2014 discontinued use of medi-
um-tonnage containers with exhausted normative
term of operation in international traffic. Require-
ments for rolling stock are constantly increasing.
After the entry into force of Directive 2008/57 / EC,
all trains operated on national rail networks of Eu-
rope must comply with the set of technical require-
ments for interoperability developed by the Euro-
pean Railway Agency.

The transport strategy of Ukraine for the period
until 2020 also envisages the introduction of vehi-
cles, service, technical, economic performance which
meet the current European requirements for safety,
environmental and energy efficiency of transport.

Given the increased interest in multimodal
transport in the EU and Ukraine, growth in de-
mand for the respective vehicles can be expected.
This applies to both wagons and traction rolling
stock. The forecast of UNIFE studies also confirms
the growing demand for rail industry products and
services in Latin America, Africa and the Middle
East by 2017. This is due, among other things, to
the growth of freight volumes. Thus, according to
the forecast of the SRI Verkehr, by 2020, global rail
freight traffic may reach 14.7 trillion t-km, which is
50% more than in 2010 [5].

Since the publication of the results of the World
Rail Market 2010 research, there has been a steady
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growth of the global market: according to the esti-
mate Roland Berger, his annual cost is approach-
ing 146 billion euros. The largest are sectors of the
mobile warehouse and service, they account for
their share 71% of the market.

In 2015-2017 years are projected growth of the
railway industry in all regions with an average
rate of 2.6% per year. Ukrainian enterprises are
engaged manufacturing rolling stock that Used
for multimodal transportations, in particular con-
tainers. However recently due to the crisis in their
country cases have become much worse due to ori-
entation products to a greater extent on the Rus-
sian market.

Among the domestic producers should be noted
Kryuk carriage building factory, Azovmash. Despite
the great opportunities for development domestic
railway industry, Ukrainian Industrialists are in
serious competition with the part of foreign man-
ufacturers. Yes, the main thing manufacturer of
cargo containers for international transportation is
now China, where produce containers of all types.
One of them The leading companies here are China
International Marine Containers Group, whose pur-
pose is to provide consumer wide spectrum high-tech
products at the lowest price. It is not possible to com-
pete in this segment. IN connection with domestic
producers it is necessary look for your own niche in
the manufacturing market vehicles.

Consider the features of such a moving a ware-
house that can create an alternative container
transportation. Because the most common in the
implementation of multimodal Transportation is
the interaction of rail transport with automotive,
we will focus on the analysis technologies used in it.

In addition to container transportation, the inter-
action rail and road transport recently implemented
on a basis the introduction of piggyback and roducer
transportation Container transportation provides
transportation on the trailer platform, semi-trailer
or towed body (TOFC), as well also transportation
to low-floor railways car chassis platforms with in-
stalled Containers on them (COFC) [6].

The widespread they got in USA. Adopted on
European railways cargo dimensions are assumed
to be maximum value for the height of the car with
the intermodal the transport unit — 4.18 m (di-
mension B +). Therefore, piggyback transportation
(TOFC) can run on a limited number of routes or
require work to increase high-altitude dimensions.

For the use ofcontainer transportations were
created railway platforms with holes (pockets) in
the bottom, where the wheels are lowered trains
This technology has received the name of the "run-
ning highway". Transportation can to be carried
out with or without the driver. However, this tech-
nology increases weight through the necessity of
transportation of a tractor, a semitrailer and driver
for whom you need to create the appropriate ones
conditions during travel. used for transportation of
goods in difficult to reach areas when travel by rail
tunnels more economical, than mountain roads.

Technology of transportation of "bodies that re-
moved "was widely distributed in Europe. Its ad-
vantage is the lightness of the body and the smaller
overall height. The disadvantage is impossibility
body stacking and insufficient protection Cargo due
to low body strength. For them transportation on
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the chassis requires special devices Bodywork can
not be considered in a few Tiers and therefore take
up a lot of space on the terminal.

Thus the drawbacks of the piggyback transpor-
tation is:

 transportation of significant non-commodity
weight — a tractor, a trailer or a semitrailer;

* impossibility of stacking in several Tiers in the
transport of trailers and bodies that are removed,
both during the movement and at the terminal;

« insufficient cargo security through low body
strength;

* the need for special use devices: bridge cranes
and platforms for overload of trailers;

 the inability to use the technology TOFs on
most European railways through dimensions of
bridges, tunnels, height of suspension lines elec-
tricity supply investment.

Except wagon technology in there are also multi-
modal traffic non-wagon: roducer or bimodal. Such
technology has become widespread in the United
States in 80-90 years. Various options are known in
Europe RoadRailer systems, including: Kombitrail-
er, Trailerzug, Transtrailer Semirail, etc.
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Use of similar technology in America has made
it possible to lower its cost transportation by 7.6%
per one mile way and shorten the delivery time
from 6 to 3 days.

The advantages of free-of-charge technologies are:

* inexpensive servicing of the mobile warehouse
on terminals;

* the possibility of a large location number of re-
loading points in immediate proximity to the con-
sumer through low cost of such terminals. The sim-
pliest terminal is a gravel section between railways.

+ 3) the possibility of reducing losses and dam-
age because there is no need for intermediate ones
overloads;

* 4) lower investment compared to TOFC;

« 5) increase of speed of transportation.

However, in them a greater mass of tare mova-
ble warehouse, so in terms of development Multi-
modal transportation in Ukraine is expedient use
non-wagon technology. They can provide greater
profitability transport services, which is very im-
portant in the conditions limited financial capacity,
and have more maneuverability in terms of loca-
tion terminals.
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