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USE OF EXPRESS CONTAINER TRAIN AS
OPTIMIZATION METHOD OF RUBBER EXPORT
CARRIAGE

Aim: The article is devoted to the issue of optimizing the export carriage of synthetic
rubber produced in Russian, using the service of express container trains.

Methods: The analysis of volumes distribution of synthetic rubber production be-
tween the main Russian producers was made and an alternative option was proposed for the
delivery of the products of the largest plant for the production of this raw material to foreign
countries. To assess the economic efficiency of the carriage variant by express container
trains, a comparison was made with the most commonly used method of rubber transportation
by transport costs.

Results: Based on the results of the calculations, it was found that when transporting
rubber in containers as part of express container trains, significant savings in transportation
costs arise.

Practical significance of the work: The relevance of the proposed variant is due to
the growth of cars production and the development of container transportations in the world.
As a result, the transport component is reduced in the final cost of production, which allows
suppliers to be more competitive in the market for the production of this raw material.

Keywords: express container train, synthetic rubber, carriage, container, cargo trans-
shipment.

Received: 13.12.2018. Accepted: 21.03.2018  This article is available under license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
Tpancnoprasie cuctemsl u Texnosornu. 2018;4(1):105-11  doi: 10.17816/transsyst20180410105-118 Transportation Systems and Technology. 2018;4(1):105-118


https://creativecommons.org/licenses/by-nc-sa/4.0/

106 TPAHCHHOPTHBIE CUCTEMbI U TEXHOJIOT'MHA OPUTI'MHAJIBHBIE CTATbU
TRANSPORTATION SYSTEMS AND TECHNOLOGY ORIGINAL STUDIES

© A.B. lUIkases, FO.C. IlacsinkoBa, E.C. Cusepuena, H.B. Cakc

[TetepOyprckuit rocy1apCTBEHHBINM YHUBEPCUTET MyTeH COOOIICHMS
Nmneparopa Anexkcanapa I

Cankr-IletepOypr, Poccus

UCIMNOJIb3OBAHUE YCKOPEHHbIX
KOHTEUWHEPHbIX MNOE340B KAK CIMOCOb
ONTUMUIALIUUN SKCIMOPTA KAYHYKA

Henp: Onucare ONTUMHM3ALUIO0 SKCIOPTHOM IOCTABKH CHHTETHYECKOIO KaydyKa,
IIPOU3BOAMMOro B Poccuu, mpy oMo cepBUCa YCKOPEHHBIX KOHTEHHEPHBIX IT0E3/10B.

MeTtoasbi: [IpoaHanu3upoBaHO pacnpeeieHue 00beMOB IMPOU3BOACTBA CUHTETHYE-
CKOro KaydyKa MEJy OCHOBHBIMU POCCHMCKMMH NPOU3BOIUTEISIMH, MIPEMIOKEH AIbTEPHA-
TUBHBIM BApUAHT IIOCTaBKHU IPOAYKLIMHM KPYIHEWIIEro 3aBOoja IO IPOU3BOACTBY JAaHHOIO
CBIpBS B Jipyrue crpanbl. i OEeHKH SKOHOMHUYECKOH 3(()EKTUBHOCTH CPaBHUBAIOTCS Bapu-
aHTHI NIEPEBO3KU B YCKOPEHHBIX KOHTEHHEPHBIX Moe3Aax ¢ HauboJiee 4acTO HCHOIb3yEeMbIM
CIocoOOM TPaHCIOPTUPOBKH KayyyKa Ha IIPeIMET TPAHCIOPTHBIX U3IEPHKEK.

Pesyiabrarbl: BbIABIEHO, UTO IIpU IIEPEBO3KE KaydyKa B KOHTEHHEpax B COCTaBE
YCKOPEHHBIX KOHTEHHEPHBIX IIO€370B 3HAYMTEIIBHO DKOHOMSATCS JACHEKHBIE CPEICTBA Ha
TPaHCIIOPTUPOBKY.

IIpakTnyeckas 3HauuMMocTh padoTbl: brarogaps pocty Nmpous3BOACTBa aBTOMOOU-
JIeW ¥ pa3BUTHIO KOHTEWHEPHBIX IIEPEBO30K B MUPE CHUIYKAETCS TPAHCIIOPTHAS COCTABIIAIOIIAS
B KOHEYHON CTOMMOCTH MPOAYKILHUH, YTO YBEINYUBAET KOHKYPEHTOCIIOCOOHOCTh MOCTaBIIM-
KOB Ha PBIHKE IIPOU3BOCTBA JAHHOTO ChIPBSI.

Knioueevie cnoga: yCKOpPEeHHBI KOHTEMHEPHBIM NO€3],, CUHTETHYECKUH KAay4dyK,
TPaHCIIOPTUPOBKA, KOHTEHHED, IEPETAPUBAHUE I'PY3a.

Introduction

Globalisation, which began in the end of the previous century, is charac-
terised by enhancement of competitiveness, increasing tempo of foreign invest-
ments, increase of volumes of intra-firm trade, establishment of transnational
corporations in a number of branches, including the automobile industry [1].

The world has an increasing number of produced cars. In 2016, more than 94
million transport means were manufactured, which is 4 million more than in 2015
[2]. The increase of cars manufacture leads to increase of demand in rubber which
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is used for production of tires [3]. Far not all of the automobile concerns and spare
parts works are located near rubber suppliers. Consequently, the demand arises to
deliver these materials to manufacture sites by means of selecting the material
transportation mean, which would be the most optimal for the producer.

Setting the task
Analysis of the world’s rubber production volumes

In the production of tires, the natural and synthetic rubbers are used, the great-
est part of which is located in Asia [4]. The second place is held by Europe, Middle
East and Africa. The third place is held by the Americas (Tables 1 and 2) [5].

Table 1
World’s volumes of natural rubber production

Production volume

Production volume

Region in 2015, 10° kg in 2016, 10° kg
Asia and Oceania 11 340 11 420
Europe, Middle East, Africa 597 645
The Americas 334 336
Total 12 231 12 401

Table 2

World’s volumes of silicone rubber production

Region

Production volume
in 2015, 10° kg

Production volume
in 2016, 10°kg

Asia and Oceania 7508 7666
Europe, Middle East, Africa 3914 4130
The Americas 3085 3036
Total 14 507 14 831

The world’s natural rubber production volume in 2016 made 12,4 - 10° kg,
synthetic rubber production — 14,8 - 10° kg.

Russia with its 8,5 % (1,3 - 10° kg per year) of the world’s volume is a big
manufacturer of synthetic rubber. The biggest national synthetic production en-
terprises are represented in the fig. 1 [6].
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Fig. 1. Distribution of production of rubber in Russia in 2016

The biggest rubber producer in Russia is Public Joint Stock Company
“Nizhnekamskneftekhim”. The company is one of the top 10 synthetic produc-
ers in the world.

In 2016, more than 88 % of synthetic rubber selling operations of the
company fell on international markets. 75 % of the volume was sold to big en-
terprises both in Russia and abroad.

The amount of export of the company for 2016 is distributed as follows

(fig. 2) [7]:

PJSC “Nizhnekamskneftekhim®™ export amount

BEurope EAsia Ngrth America HSouth America  NM)iddle East B Others

Fig. 2. Amount of Public Joint Stock Company “Nizhnekamskneftekhim” export, %
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It is seen from the diagram that the company exports the largest part of its
product to Asia, Europe and North America. These regions are located at a great
distance from producers. Moreover, export to some of the regions is possible
only by sea.

Analysis of problems related to transportation
of rubber as part of export

The city of Nizhnekamsk, where one of the leading rubber factories is
located, is significantly remote from Russia’s ports (fig. 3). For example, the
distance to the port “Saint Petersburg” is approximately 2000 kilometres; to the
Far East ports — 8000 kilometres. Another problem is large volumes of the
production transported. Hence, the transportation of the production by car is
irrelevant.

Nizhnekamsk

Fig. 3. Location of the rubber factory

With such long distances and large amounts of product transported, rail-
way transportation is more profitable.

As a rule, rubber is transported in covered wagons. In case of the goods
being transported to North America or Asia, there arises the necessity of trans-
shipment leading to the goods being loaded from covered wagon to container for
further seaborne transfer [8]. Since the amount of the goods transported is large,
the procedure increases transport and time expenditures, which in its turn causes
the delivery time to rise.
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When the goods are delivered to Europe, there is a possibility of ground
transportation. Yet even in this case transshipment may not be avoided. This is
related to different track gauge: 1520 mm in Russia and 1435 mm in Europe.

The problems arising during transportation of goods in covered wagons
can be solved by virtue of organisation of transportation of goods in sea contain-
ers by railway. This will significantly decrease transport expenditures and deliv-
ery time, as there will be no demand in transshipment. This measure will help
increase efficiency of such freight transportations [9]. To further reduce the de-
livery time and transport expenditures, this transportation may be arranged with-
in express container train service.

The container train is a train which is made up from flatcars with contain-
ers thereon, running to the destination point without rearranging.

The advantages of express container trains are:

e possibility of transportation of large amounts of goods at one time.
One express container train carries up to 150 TEU;

e decrease of delivery time. Absence of necessity of shunting works of
containers at technical stations;

o fixed transit time during the journey;

e possibility of organisation of heavy containers delivery (loading to the
carrying capacity of containers).

During transportation by express container trains there are two main
drawbacks:

e dense arrival at the destination station. The difficulty of organisation
of one-time export by car transport from the station.

e lack of empty containers in the regions of loading.

Options of solving the set tasks

Delivery of rubber to Europe, America and Asia is feasible on condition
that the intermodal transportation is organised, which means application of sev-
eral modes of transport.

Below the possible options of production delivery to a client’s warehouse
in terms of door-to-door shipping with the use of express container trains service
is seen (Table 3).
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Table 3
Options of rubber transportation with the use
of express container trains service

Tine of trans-

Mg?es portation by
Route express con- Technology of transportation
transport ' .
N Use tainer train,
days

Export to Europe

DOOR PJSC "Nizh-
nekamskneftekhim"

Nizhnekamsk railway
station (freight forward-

1. Empty container picking;

2. Delivering container for further
loading to PJSC "Nizhnekam-
skneftekhim™;

3. Delivering the container with
freight to Nizhnekamsk railway sta-
tion;

4. Transportation by express con-

er) tainer train by route Nizhnekamsk
! railway station — Avtovo railway
Avtovo railway station Car station (freight forwarder);
(freight forwarder) Railway 3 5. Carrying the container to non-
Sea public railway of one of the sea-
the seaport “Saint port terminals with further station-
Petersburg” ing in the terminal;
l 6. Loading the container on a ship;
a port of Europe 7. Seaborne transportation to a Eu-
! ropean port;
DOOR a client’s ware- 8. Stationing the container in the
house in Europe seaport terminal;
9. Loading the container on a car
and carborne delivery to a client’s
warehouse
1. Empty container picking
2. Delivering container for further
i loading to PJSC "Nizhnekam-
DOOR PJSC "Nizh- skneftekhim'™:
nekamskneftekhim*™ 3. Delivering the container with
} freight to Nizhnekamsk railway
Nizhnekamsk railway 3 station:
station (freight forwarder) C 4. Transportation by express con-
ar (to the . . .
_ ! Railway border tainer train _by route lehne_.\kamsk
Russia — Europe transit) railway station — border station;

railway border station

!

DOOR a client’s ware-
house in Europe

5. Transloading to car transport
and delivery to a client’s ware-
house, or loading the freight on
standard-gauge railway, transpor-
tation to a European station and
delivery to a client’s warehouse
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Export to America

DOOR PJSC "Nizh-
nekamskneftekhim"

Nizhnekamsk railway
station (freight
forwarder)

I
Vladivostok railway sta-
tion (freight
forwarder) / Cape

1. Empty container picking

2. Delivering container for further
loading to PJSC "Nizhnekam-
skneftekhim"

3. Delivering the container with
freight to Nizhnekamsk railway
station

4. Transportation of container by
express container train by route
Nizhnekamsk railway station —
Vladivostok  railway  station
(freight forwarder) / Cape Churkin

Churkin station (freight Car station (freight forward-
forwarder) / Nakhodka — | Railway 12 er)/Nakhodka — Vostochnaya sta-
Vostochnaya station Sea tion (freight forwarder)
(freight forwarder) 5. Carrying the container to non-
! public railway line of one of the
Commercial Port of Vla- terminals in the seaport and sta-
divostok tioning in the terminal
Vladivostok Sea Fishing 6. Loading the container on a ship
Port 7. Seaborne transportation to a
Vostochny Port port in America
! 8. Stationing the container in the
DOOR a client’s ware- seaport terminal
house in America 9. Loading the container on a car
and delivery by car to client’s
warehouse
Export to Asia
DOOR PJSC "Nizh- 1. Empty container picking;
nekamskneftekhim” 2. Delivering container for further
loading to PJSC "Nizhnekam-
Nizhnekamsk railway skneftekhim";
station (freight forward- 3. Delivering the container with
er) freight to Nizhnekamsk railway
station;
Vladivostok railway sta- 4. Transportation of container by
tion (freight forwarder) / express container train by route
Cape Churkin station Car Nizhnekamsk railway station —
(freight Railway 12 Vladivostok  railway  station
forwarder)/Nakhodka — Sea (freight forwarder) / Cape Churkin

Vostochnaya station
(freight forwarder)

Commercial Port of Vla-

station (freight forwarder) / Na-
khodka — Vostochnaya station
(freight forwarder);

5. Carrying the container to non-

divostok public railway line of one of the

Vladivostok Sea Fishing terminals in the seaport and sta-
Port tioning in the terminal;

Vostochny Port 6. Loading the container on a ship;

! 7. Seaborne transportation to a
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DOOR a client’s port in America;
warehouse in Asia 8. Stationing the container in the

seaport terminal;

9. Loading the container on a car
and delivery by car to client’s
warehouse

1. Empty container picking;

2. Delivering container for further
loading to PJSC "Nizhnekam-
skneftekhim™;

T 3. Delivering the container with
DOOR PJSC "Nizh- : : .
nekamskneftekhim® Z;Z;?ohr: to Nizhnekamsk railway

4. Transportation of container by
express container train by route
Nizhnekamsk railway station —
Russia — China border station;

5. Loading the containers on

Nizhnekamsk railway sta-
tion (freight forwarder)

Russia-China border sta-
tion

Car standard-gauge railway;
. . Railway 16-22 6. Transportation of containers by
rallv(\éiyi/nsg?stlogstgear Sea express container train from Rus-
! p sia — China border station to sta-
China’s ports tions near ports in China;
| p 7. Delivery of the container to a
Asia’s ports seaport terminal;
p 8. Loading the container on a ship;
DOOR a client’s ware- is?ae,asbog?f transportation to an
house in Asia por

10. Stationing the container in the
seaport terminal

11. Loading the container on a car
and carborne delivery to a client’s
warehouse

Results of the studies

One of the factors of increase of freight transportation efficiency is tariff
setting which is based on the prime cost of transportation [10, 11]. To compare
options of transportation of rubber in covered wagons and in express container
trains, the transport expenditures were calculated for one tonne of freight [12].

For calculations the today’s most widespread transport pack for carrying
rubber has been chosen, i.e. corrugated box placed on a pallet. During transpor-
tation in covered wagons, the wagon type 11-280 with the volume 138 cubic
metres was used, by express container train — 40DC sea container [13].

All data concerning the freight, wagon and container necessary for calcu-
lations are given in the Tables 4 and 5.

According to the results of the calculations of the amount of freight in the
wagon and in container, the optimal number of pallets in the transport mode was
chosen, using the scheme of arrangement and carrying capacity [14].
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The authors have calculated the costs of transportation by the route
DOOR PJSC "Nizhnekamskneftekhim" — Avtovo railway station (freight for-
warder) with delivery by covered wagons and in containers on express container
train for further forwarding to Europe (Tables 6 and 7). Since the cost of trans-
portation by sea and, consequently, further transportation by car or in containers
by railway through Europe will be the same, the comparison of carborne trans-
portation cost [15] from PJSC "Nizhnekamskneftekhim" to the departure station
(Nizhnekamsk station) and of railway transportation by the route Nizhnekamsk
station — Avtovo station (freight forwarder) is made.

Table 4

Determination of the amount of freight in covered wagon

138 cubic metres covered wagon
Parameter Unit of Value
measurement

Size of the box mm 1200 x 800 x 1200
Size of the pallet mm 1200 x 800 x 145
Freight density kg/m® 950 000
Freight weight kg 1095
Freight weight including the pallet kg 1107
Inside dimensions of the wagon body mm 15 724 x 2764 x 2800
Wagon doors dimensions mm 3802 x 2334
Carrying capacity of the wagon kg 68
Number of pallets according to carrying capacity pieces 61
of the wagon
Number of pallets according to arrangement of .

AT pieces 66
freight inside the wagon
Net weight of the freight without pack in one wagon kg 66 795
Gross weight of the freight without pack in one kg 67 527
wagon

Table 5

Determination of the amount of freight in container and on a wagon

40DC container on a 25 metres long platform
Unit of
Parameter Value
measurement

Size of the box mm 1200 x 800 x 1200
Size of the pallet mm 1200 x 800 x 145
Freight density kg/m® 950 000
Freight weight kg 1095
Freight weight including the pallet kg 1,107
Inside dimensions of the container mm 12 022 x 2352 x 2395
Carrying capacity of the container kg 26 580
Number of pallets according to carrying capacity pieces 24
of the container
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40DC container on a 25 metres long platform
Unit of
Parameter Value
measurement
Number of pallets according to arrangement ieces o5
of freight inside the container P
g?r:;/;/elght of the freight without pack in one con- kg 26 280
Grosg weight of the freight without pack in one kg 26 568
container
Net weight of the freight without pack on one kg 52 560
wagon
Gross weight of the freight without pack on one kg 53136
wagon
Table 6
Calculation of transport expenditures per one tonne
of freight transported in covered wagons, rur
Parameter Value
Supply of car to PJSC "Nizhnekamskneftekhim™ and transportation by car
from the factory to Nizhnekamsk station 20 000
(three runs)
Loading and unloading of the freight from the car to the covered wagon 26 000
Fastening materials 6000
Lock and seal devices, 2 pieces 600
Additional expenditures (Loading scheme, weighing, document procedures) 1300
Supply of the covered wagon to the route 40 000
Railway tariff of the route Nizhnekamsk station—Avtovo station (freight
94 932
forwarder)
Loading of the freight from the covered wagon to sea company owned con- 26 000
tainer
Total cost of the freight transportation in covered wagon 214 832
Total cost of transportation of 1000 kg of the freight 3181,42
Table 7

Calculation of transport expenditures per 1000 kg

of the freight transported by express container train

Parameter Value

Supply of two sea company owned 40DC containers 12 000

Picking of the two empty containers from the line, supply of the

containers for loading to PJSC "Nizhnekamskneftekhim®™, delivery 22 000

by car from the factory to Nizhnekamsk station

Lock and seal devices for two containers 600

Additional expenditures (Loading scheme, weighing, document 1300

procedures)

Supply of the 80 feet platform for the route 20 000

Railway tariff of the route Nizhnekamsk station—Avtovo station 48 014
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Parameter Value
(freight forwarder)
Total cost of transportation in two 40DC containers with
103 914
a 25 metres long platform
Total cost of transportation of 1000 kg of the freight 1977,05

Discussion of the results

The results of the studies have shown that with transportation of rubber
from Nizhnekamsk to Europe by express container train service, transport ex-
penditures per 1000 kg of the freight decrease by more than 1200 rubles.

Provided that one container train can carry up to 74 40DC containers, the
savings will make more than 2,3 million rubles as compared to transportation of

rubber in covered wagons.

Conclusion

To conclude, it needs to pointed out that the development of express con-
tainer trains allows significant reduction of transport expenditures in the final
cost of the product, increase of safety of the transported freight and, consequent-
ly, enhancement of competitiveness of railway transport.

References

1. Kazanskaya LF, Palkina ES. Ekonomika
Zheleznyh Dorog. 2016;12:52-58. (In Russ.)

2. International Organization of Motor Vehi-
cle  Manufacturers.  Available  from:
http://www.oica.net [cited 2017 Oct 23]. (In
Russ.)

3. Shishov  YuV. Biznes v
2008;3:300-302. (In Russ.)

Zakone.

4. Aksenov VI. Rynok Polimernyh Materi-
alov I Izdelij. 2015;2:3-9. (In Russ.)

5. International Rubber Study Group. Availa-
ble from: http://www.rubberstudy.com [cited
2017 Oct 22].

bubéanorpadguyeckuii cnucok

1. Kazanckas JI.®., ITankuna E.C. Nmnepa-
TUBBl WHHOBAIIMOHHOTO pa3BUTHS TpaHC-
MOPTHOM CHCTEMBI B YCIOBUAX TI100ATH3AMU
/' DxoHOMUKa Kene3Hbix nopor. — 2016, —

Ne 12. - C. 52-58.

2. MexayHapoaHasi OpTraHH3anus MPOU3-
BOJIMTENEH aBTOMOOUMIEH. — Pexxum mocty-
na: http://www.oica.net (mara oOparieHus
23.10.2017).

3. lHumos H0.B. Onenka quHAMUKA M CTPYK-
TYpbl pbIHKAa Npou3BojicTBa IMH // busznec B
3akoHe. — 2008. — Ne 3. — C. 300-302.

4. AxcenoB B.U. TIpou3BoacTBO cuHTETHYE-
ckux kayuykoB B 2015 roxy B Poccun. Kpat-
KHe UTOTH // PHIHOK MOJIMMEPHBIX MaTepHajIoB

n m3genuit. — 2015. — Ne 2. — C. 3-9.

5. International Rubber Study Group. — Pe-
xuM goctyma: http://www.rubberstudy.com
(mara obpamenus 22.10.2017).

Received: 13.12.2018. Accepted: 21.03.2018

This article is available under license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

Tpancnoprasie cuctemsl u Texnosornu. 2018;4(1):105-11  doi: 10.17816/transsyst20180410105-118 Transportation Systems and Technology. 2018;4(1):105-118


https://creativecommons.org/licenses/by-nc-sa/4.0/
http://www.oica.net/
http://www.rubberstudy.com/

117

TPAHCHHOPTHBIE CUCTEMbI U TEXHOJIOT'MHA
TRANSPORTATION SYSTEMS AND TECHNOLOGY

OPUT'NHAJIBHBIE CTATbU
ORIGINAL STUDIES

6. EMISS. State statistics. Available from:
https://www.fedstat.ru [cited 2017 Oct 22].
(In Russ.)

7. PJSC Nizhnekamskneftekhim. Awvailable
from: https://www.nknh.ru [cited 2017 Oct
23]. (In Russ.)

8. Malikov OB. lzvestiya Peterburgskogo
universiteta putey soobshcheniya. 2013;2:54—
59. (In Russ.)

9. Naumov BA. Uspekhi Sovremennoj Nauki.
2016;7:19-21. (In Russ.)

10. Kazanskaya LF. Byulleten' rezul'tatov
nauchnyh issledovanij. 2013;4(9):85-93. (In
Russ.)

11. Egorov YuV. Optimization of railway
pricing of infrastructure services for the
transport of goods in Russia. (5th Int. Conf.)
Razvitie ekonomicheskoy nauki na trans-
porte: problema optimizatsii biznesa. St. Pe-
tersburg; 2016. Pp. 153-160. (In Russ.)

12. Nandincehcehg B. Transportnoe Delo
Rossii. 2016;6:109-110. (In Russ.)

13. Kazanskaya LF, Bogomolova AV.
Ekonomika Zheleznyh Dorog. 2013;1:12-21.
(In Russ.)

14. Technical conditions for locating and se-
curing cargo in wagons and containers. Mos-
cow; 2003. 544 p. (In Russ.)

6. EMUCC. I'ocynapcTBeHHasi CTaTUCTUKA. —
Pexxum mocrtyma: https://www.fedstat.ru (zara
obpamenus 22.10.2017).

7. 1TAO «HmwxuexkamckHepTeXuM». — Pexxum
noctyma: https://www.nknh.ru (mara o6pa-
menus 23.10.2017).

8. MammukoB O.b. Ontumu3zanus pacnoiioxe-
HUSl KOHTEHHEPOB HA MPUTPAHUYHBIX TEPMHU-
Hanax // W3s. I[II'YIIC. — 2013. — Bem. 2. —
C. 54-59.

9. HaymoB b.A. YckopeHHbIE KOHTEHHEpHbBIE
1oe3/la — WHHOBALMs JKEJIE3HOJOPOKHOTO
TpaHcnopTta // Ycrnexu COBPEeMEHHON HayKHu.
—2016. — Ne 7. — C. 19-21.

10. Kazanckas JI.®. Tapudroe perynupoBaHue
Kak (haKTOp TOBBIIICHUS KOHKYPEHTOCTIOCOOHO-
CTH TPY30BBIX JKEIE3HOIOPOXKHBIX TIEPEBO30K //

Bron. pe3ynbraroB HaydHbIX MCCIEIOBAHUM. —
2013. - Ne 4 (9). — C. 85-93.

11. Eropos }0.B. Onrtumumzanusi meHooOpa-
30BaHHs YCIIYT JKENE3HOMOPOKHON HHOpa-
CTPYKTYpHI TIPH MTEPeBO3Kax rpy30B B Poccun
/I Pa3BuTHE OJKOHOMHYECKOW HayKH Ha
TpaHcmopTe: MpobiieMa ONTUMHU3ANNK OH3HE-
ca: ¢0. TpynoB V MexayHap. KoH(p. — M.:

MexnyHapoaHbIi LIEHTP Hay4HO-
ucclieloBaTeNbCKuX  mpoekToB, 2016. —
C. 153-160.

12. Hanmuampipr b, OcobeHHOCTH Oompeierte-
HUS 3aTpar TPy30BIAJETbIEB MPU MEPEBO3KAX
rpy30B B KoHTeWHepax // TpaHcmopTHOe n1eno
Poccun. — 2016. — Ne 6. — C. 109-110.

13. Kazanckas J1.®., boromonosa A.B. Ilo-
BhITIIEHUE Y(D(PEKTUBHOCTH TPY30BBIX MTEPEBO-
30K Ha ()OHE pocTa KOHKYpeHIHH // DKOHO-
MHUKa JKene3HbIx jopor. — 2013. — Ne 1. —
C.12-21.

14. TexHuueckue YyCIOBMS pa3MEUICHUS H
KpEIUIEHHsI TPY30B B BArOHaX U KOHTEHHepax.
— M.: FOprtpanc, 2003. — 544 c.

Received: 13.12.2018. Accepted: 21.03.2018

This article is available under license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

Tpancnoprasie cuctemsl u Texnosornu. 2018;4(1):105-11  doi: 10.17816/transsyst20180410105-118 Transportation Systems and Technology. 2018;4(1):105-118


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.fedstat.ru/
https://www.nknh.ru/
https://elibrary.ru/item.asp?id=27643484
https://elibrary.ru/item.asp?id=27643484
https://elibrary.ru/item.asp?id=27643484
https://elibrary.ru/publisher_books.asp?publishid=1867
https://elibrary.ru/publisher_books.asp?publishid=1867

118 TPAHCHHOPTHBIE CUCTEMbI U TEXHOJIOT'MHA OPUTI'MHAJIBHBIE CTATbU
TRANSPORTATION SYSTEMS AND TECHNOLOGY ORIGINAL STUDIES

15. Omelchenko TA. Bulletin of Kharkiv na- 15. Omensuenko T.A. Mogens mpoiiecca
tional automobile and highway university. B3auMomeiCTBHsS aBTOMOOMJIBHOIO H JKEJIE3-

2016;72:53-59. (In Russ.) HOJIOPOKHOTO TPAHCIIOPTa B TPAHCHOPTHBIX
y3nax // Bectn. XHAIY. — 2016. — Ne 72. —
C.53-59.

Information about authors:

Anton V. Shklyaev, Student,

eLibrary SPIN: 8984-5096; ORCID 0000-0003-1836-143X;
E-mail: Antonoshklyev28@gmail.com

Yuliya S. Pasynkova, Student,

eLibrary SPIN: 5-8780; ORCID 0000-0003-0458-160X;
E-mail: Yuliapasynkoval4d@gmail.com

Yelena S. Sivertseva,

eLibrary SPIN: 2917-1809; ORCID 0000-0002-2087-0260;
E-mail: silven@mail.ru

Nadezhda V. Saks, Candidate of Economic Sciences, Associate Professor,
eLibrary SPIN: 4539-1545; ORCID 0000-0002-9723-684X;
E-mail: sax-nad@yandex.ru

Caenenust 00 aBTopax:

[[IxknseB AHTOH BanepseBud, CTYJIEHT,

eLibrary SPIN: 8984-5096; ORCID 0000-0003-1836-143X;
E-mail: Antonshklyaev28@gmail.com

[TaceinkoBa FOnus CepreeBHa, CTyIEHT,

eLibrary SPIN: 8305-8780; ORCID 0000-0003-0458-160X;
E-mail: Yuliapasynkoval4d@gmail.com

CuseprieBa Enena CepreesHa,

eLibrary SPIN: 2917-1809; ORCID 0000-0002-2087-0260;
E-mail: yalifa@inbox.ru

Caxc Hanexxna BsiueciiaBoBHa, KaHIUAAT SdKOHOMUYECKHX HAYK, JAOLICHT,
eLibrary SPIN: 4539-1545; ORCID 0000-0002-9723-684X;
E-mail: sax-nad@yandex.ru

To cite this article:

Shklyaev AV, Pasynkova YusS, Sivertseva ES, Saks NV. Use of Express Container Train as
Optimization Method of Rubber Export Carriage. Transportation Systems and Technology.
2018;4(1):105-1168. DOI 10.17816/transsyst2018041105-118.

HutupoBars:

[lIxnseB A.B., I1aceiakoBa 10.C., CusepueBa E.C., Cakc H.B. Mcnonb30oBanne yCKOpPEHHBIX
KOHTEHHEPHBIX MMOE3]I0B KaK CIOCO0 ONTUMH3aLUK dKcropra kaydyka // TpaHCIOpTHBIE CH-
cteMbl W TexHomormm. — 2018. - T. 4, Ne 1. - C. 105-118. DOI
10.17816/transsyst2018041105-118.

Received: 13.12.2018. Accepted: 21.03.2018  This article is available under license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
Tpancnoprasie cuctemsl u Texnosornu. 2018;4(1):105-11  doi: 10.17816/transsyst20180410105-118 Transportation Systems and Technology. 2018;4(1):105-118


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://orcid.org/0000-0003-1836-143X
mailto:Antonoshklyev28@gmail.com
https://orcid.org/0000-0003-0458-160X
mailto:Yuliapasynkova14@gmail.com
mailto:silven@mail.ru
http://study-english.info/translation-candidates.php
https://e.mail.ru/compose/?mailto=mailto%3asax%2dnad@yandex.ru
https://orcid.org/0000-0003-1836-143X
mailto:Antonshklyaev28@gmail.com
https://orcid.org/0000-0003-0458-160X
mailto:Yuliapasynkova14@gmail.com
mailto:yalifa@inbox.ru
https://e.mail.ru/compose/?mailto=mailto%3asax%2dnad@yandex.ru

