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Purpose: the prospect of track infrastructure development considering
the cost projection of measures to make the track infrastructure facilities
meet the requirements of transportation activity subjects also requires an
economic evaluation. Discussion: to provide uninterrupted transportation
process on the railways of Ukraine, taking into account the tendency of
transportation volume increase, the implementation of speed lines for
passenger service, separation of freight and passenger lines, and bringing
the track facilities to the corresponding technical specifications are
necessary conditions to perform in the near future. Results: the investment
need to bring into effect the Conception of reforming of track infrastructure
management to 2020 is calculated. The areas of absorbtion of the total
investment volume providing the track infrastructure enterprises with
necessary resources for reliable, fail-safe, uninterrupted operation of track
infrastructure facilities were proposed. The corresponding requirements
of transportation activity subjects in the conditions of new economic
management and implementation of their competition policy were also
taken into account.
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Problem definition

Track complex plays an important role in the industrial and economic
structure of «Ukrzaliznytsia». Track operational costs excluding the costs for
repair are about 20% of the total expenses that significantly affects the level of
transportation rates.

Nowadays, in the conditions of increasing the speed and intensity of train
traffic, the quality and efficiency of track works becomes increasingly important.
This calls for changes in the organization of track repair works [1, 3].

In order to make the track infrastructure facilities meet the demands
of transportation process subjects one should determine the annual need for
repairing works [2].
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Thus, the need for modernization for the current year is determined by
the ratio of track length of I-IV category to the average period of track repairing.
Forecast of repairing measures need on the track infrastructure facilities to 2020
is presented in the article below [6].

Analysis of the recent research and publications

In prior periods the chronic lack of funds for implementing the planned
preventive track repair works (further PPTRW) has led to an increase of unrepaired
kilometers (modernization and capital repair up to 5,7 thous. km). Therefore, the
need of track modernization amounts up to 880 km/year, the scope of the track
capital repair will not exceed 1 thous. km per year (Fig. 1, 2).

To provide uninterrupted transportation process on the railways of
Ukraine, taking into account the tendency of transportation volume increase, the
implementation of speed lines for passenger service, separation of freight and
passenger lines, and bringing the track facilities to the corresponding technical
specifications are necessary conditions to perform in the near future [4].

In order to perform the discovered scope of PPTRW the need for special
rolling stock should also be determined.

By virtue of higher quality of track alignment in plan and profile, productivity
increase and improvement of working conditions, and operating cost reduction due
to the track work mechanization, improvement of the track infrastructure facilities
and stability increase of their technical specifications are proposed. The railways
develop and implement a new model of the track maintenance section [4, 5].

2000
y = -102,86x + 1648,7

R2 = 0,7657
1500 +——

1000 M /

SN

500

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Fig. 1. Modernization dynamics of the track infrastructure facilities
(Author’s development)

The search for funding source for the special rolling stock renovation is the
most important issue.

All these measures allow implementing so-called current and promising
scope of works as a result of the load intensity increase.

One of the most important factors affecting the increase of PPTRW volume
is the introduction of high-speed passenger trains on the railways of Ukraine.

Cabinet of Ministers of Ukraine approved the Conception of State Target
Program for Introduction of High-Speed Traffic of Passenger Trains for 2005-2015
no. 979r from December 31, 2004.
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Fig. 2. Capital repair dynamics of the track infrastructure facilities
(Author’s development)

Implementation of the system of high-speed passenger trains is an objective
need for Ukraine to solve the complex of social-economic and environmental
problems of the national economics development in Ukraine.

Considering the current situation in the track industry of Ukrainian railway
transport (the basic characteristics of which are described above) and the advanced
experience of domestic and foreign railways, it was developed the Conception of
Reforming of Track Infrastructure Management (further the Conception) as a
promising direction for effective development of the track facilities [7].

Unsolved aspects of the problem the article is dedicated to

In the process of the Conception development the following tasks were
solved: the task of further control centralization of the track facilities subdivisions,
elimination of unnecessary control levels in both the overall system and in
the subdivisions, function separation of maintenance and repair of the track.
Among other tasks there are the extension of service areas of subdivisions and
the optimization of stuff number while keeping appropriate level of operational
activity. During the Conception implementation a particular attention should be
paid to the condition of the track infrastructure facilities. The prospect of track
infrastructure development considering the cost projection of measures to make
the track infrastructure facilities meet the requirements of transportation activity
subjects also requires an economic evaluation.

Purpose of the article

On the basis of functional model of the track infrastructure the article
purpose is to calculate the investment need of the track infrastructure enterprises
to 2020, as an element of the long-term strategic planning of enterprises
development in the conditions of reforming.

Basic research material

According to the Conception, track maintenance section is the basic
unit to maintain the track. It should be the base for monitoring the track and
structures condition and for execution of immediate and urgent works on current
maintenance.
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The enlarged section without separation on working departments under
the supervision of the section chief should be the basic structural unit of track
maintenance section that provides current maintenance.

The structure first of all is introduced on the sections with mostly
ferroconcrete sleepers and performed track repair works with deep cleaning or on
the sections, where the terms of work frequency were not violated. The frequency
of repairs and planned track surfacing according to the established standards
based on the actual track condition should be provided on these sections. As a
matter of priority on these sections the following works should be executed:

e rail extension,

e putting-in the switches on ferroconcrete sleepers,
e putting of insulated joints of composite materials,
e flooring of crossings with wear-resistant materials,

e use of chemical weed control and other works to ensure the maximum
reduction in number of urgent track disrepairs.

The described section length is calculated on the basis of standards of
labor inputs and the adopted organizational structure based on the requirements
for work technique of relevant teams that are the part of the section.

After formation of regional offices to maintain the track or enlarged track
maintenance sections the section teams for planed preventive works are cancelled,
except for the teams serving for stations. These teams form the regional teams
for planned preventive works of the current track maintenance. Instead of them
the teams of 13 people are formed to perform the priority tasks of large volume.

Responsibilities of the regional office include keeping of technical
documentation for the track and engineering structures and estimation of their
state; organization of inspections; control of review frequency of the track and
structures, organization of «gaps» in train traffic for repair works; staff, financial
and material support [2] of maintenance section.

The office forms another system for collecting of current information and
preparing of warning notices. A possible variant of direct subordination of regional
offices for track maintenance to the railway track services.

At the level of railway the structure of track infrastructure management is
built on the basis of reforming conditions for operation of the track maintenance
section, the linear track maintenance section, concentration of repair and service
of maintenance vehicles in specialized units, revision of accounting records, and
improvement of planning and allocation of resources.

The reorganization involves more distinct separation of management
functions for maintenance and repair of fixed assets and responsibility for the
operation of certain units. The Track Engineer supervises operation of the whole
track complex. The Track Service and the Direction of track repair are also under
his supervision. The Head of the Track Service and the Head of the Direction are
responsible for all aspects of operation of units they govern. The Diagnostics
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Center provides work of all track diagnostic tools of the railroad, reception and
processing of all data required for the analysis of management, work planning
and rational resource allocation.

Reforming is implemented stage by stage to the extent of track expansion
on the ferroconcrete rail seat and provision the track units with the mobile
communications, modern machinery for repair and maintenance of the track.

The implementation of the Conception optimizes and reduces the work
force for track maintenance by 1.6 times.

On the basis of actual state of the track infrastructure facilities, opportunities
of enterprises, which maintain and repair the tracks, the requirements of
transportation activity subjects, an annual demand in the implementation of
planned preventive track repair works was formed. These works are: track
modernization — up to 800 km (2240 min. grn.); capital repair of the track — up to
1150 km (966 min. grn.); midlife repair — up to 1300 km (240 min. grn.); complex
preventative repair — up to 1350 km (58 min. grn.); replacement of turnouts
on the ferroconcrete sleepers — up to 1700 sets (755 min. grn.), engineering
structures repair — 250 min. grn. based on current prices [1].

On the basis of current condition of the track infrastructure facilities and
the promising requirements of transportation activity subjects according to the
Conception of Railway Transport Development to 2020 the volumes of PPTRW to
2020 (Fig. 3) were proposed.

The problem is that the fixed assets facilities are significantly worn out,
including tools, equipment, repairs and maintenance vehicles that would improve
the productivity and quality of work in the track industry.

1800 y=11,833x + 1575,3
R2 = 0.8732 - i -
1600 -t - y = 14,333x + 1229,4
400 R2 = 0,9276
- o o— v
® vl W
1200 )__(-x——-xfdﬁ y = 20x +1077,8
1000 y = 0,6667x + 877,78 R2 = 0,9391
RZ = 0,0338
800 - y = 10,5x + 789,72
R2 = 0,951
600 y = 8x + 216,67
100 RZ = 0,96
200 * = - : -
0 T T T T T T ! ! !

2012 2013 2014 2015 2016 2017 2018 2019 2020
=@=Track modernization, km

=#=Enforced capital repair of the track, km
=>é=Capital repair by means of used materialks, km
== Midlife track repair, km

=@-Complex preventative track repair, km

== Turnout replace on feroconcrete sleepers, set

Fig. 3. Expected volumes of PPTRW of the track infrastructure enterprises
to 2020 (Author’s development)
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The level of physical wear for vehicles of the track infrastructure enterprises
is 89%, for machinery and equipment — 59%. The annual calculated need for
specialized tools, equipment and machinery is about 70 million for the current
period. (Fig. 4).

Effective functioning is provided by 66,01 people of the staff of
«Ukrzaliznytsia» track infrastructure. The number of track infrastructure
enterprises, which are the part of «Ukrzaliznytsia» is 194. They are combined
into eight groups of track infrastructure enterprises.

The strategy development of the track infrastructure enterprises is based
on providing the current and future need of transportation activity subjects in
railway capacity, regardless of the number, complexity, and longevity of the track
infrastructure facilities.
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Fig. 4. The investment need of the track infrastructure enterprises to 2020
(Author’s development)

However, during implementation of the complex strategy for the track
infrastructure enterprise development there is not only the capital investments
need to execute PPTRW.

Conclusions of the research

Thus, the general need of the track infrastructure enterprises to implement
the development strategy of the track infrastructure to 2020 is 210 452 min. grn.

The main directions of the disposition of these funds are: the capital
construction; purchase of rolling stock, machinery and equipment; modernization
of fixed assets (track modernization, replacement of turnouts); repair of fixed
assets and cost for current maintenance of track infrastructure facilities [2].

Absorbtion of the total investment volume will provide the track
infrastructure enterprises with necessary resources to ensure reliable, fail-
safe, uninterrupted operation of track infrastructure facilities considering the
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corresponding requirements of transportation activity subjects in the conditions
of new economic management and implementation of their competition policy.

Prospects for further developments in this area

The current situation in the track industry offers the new opportunities to
improve the track infrastructure efficiency. Transfer to the new technology for
repair and current maintenance of the track, the introduction of the improved track
diagnostic tools, the concentration of repair and service of maintenance vehicles
in specialized enterprises have a real opportunity to reform the management
structure of the track infrastructure of Ukrainian railway transport. However, the
effective implementation of these measures requires a reasonable economic
justification of the forecasting of investment need and the sources of coverage
for the planned prospect.

References

1. Gradoboev V.V, Tikhomirov V.O.
Planirovanie osnovnykh biudzhetnykh po-

tsionnoe obespechenie razvitia zhelez-
nodorozhnogo transporta. Ekonomika i

kazatelei po ekspluatatsionnoi deiatel'nosti.
Ekonomika zheleznykh dorog, 2007, no. 1,
pp. 33-36. (In Russ.)

2. Dikan V.L. Reformirovanie ekonomiki
Ukrainy i konkurentosposobnost' pred-
priiatii. Kharkov, Osnova, 1997. (In Russ.)

3. Efimova E.M.,, Morozova M.V.
Novye  metodicheskie  podkhody  k
ekonomicheskoi otsenke izmeneniia
pokazatelei  ekspluatatsionnoi  raboty.
Zheleznodorozhnyi transport, 2008, no. 4,
pp. 96-99. (In Russ.)

4. Singaevskaia M.P. Nauchno-innova-

upravlenie : sb. nauch. tr, 2011, vol. 17,
pp. 83-88. (In Russ.)

5. Kotil' N.V. (red.) Spravochnik os-
novnykh pokazatelei raboty zheleznykh
dorog Ukrainy (2003-2013 goda). Kyiv,
Poligrafservis, 2014. (In Russ.)

6. Koroliuk V.S., Portenko N.I., Skorokhod
AV, Turbin A.F. Spravochnik po teorii
veroiatnostei i matematicheskoi statistike.
Moscow, Nauka, 1985. (In Russ.)

7. Tolbatov Iu.A. Obshchaia teoriia
statistiki sredstvami Excel. Kyiv, Chetvertaia
volna, 1999. (In Russ.).

128

COBPEMEHHASAl SKOHOMMKA: NMPOBJIEMbl U PELLEHWA



1. MpapoboeB B.B.,
MnaHMpoBaHWe OCHOBHBbIX

PA3BHTHE NYTEBOI'oO X03AHCTBA
B NNPOLLEGCE PE®»OPMHPOBAHHA
JXEJIE3HbIX [10POI'

CuHraesckass MapuHa NMaBsioBHa, CT. Npen., Hay4. CoTp.

OTKPbITBIN ~ MEXAYHAPOAHLIN  YHMBEPCUTET  PasBUTUsI  YesloBeka  «YKpauHa»,

yn. XopeBas, 1r, Kues, YkpanHa, 04071; e-mail: singaevskaya_marina@mail.ru

Lenb: cTaThs MNOCBSILEHA MNAaHMPOBAHUIO Ha nepcrnekTusy obbema
CPeAcCTB, HeobXOAMMBIX AN HOPMANbHOrO  (PYHKLUMOHUPOBaHUS  My-
TEBOMO XO35MCTBA, C YYETOM HEOOXOAMMOCTM peanusauuy MiaHoBO-
npeaynpeauTenbHbIX PEMOHTOB M BOCMPOU3BOACTBEHHbLIX MEPOMNPUSTUN.
ObcyxaeHne: N3yumB TeKyllee COCTOsIHME MyTEeBOro X03siCTBa, (aKTu-
YeCcKoe BbINOSIHEHME U CIIOXMBLLIYIOCS OCTPYHO NMOTPEOHOCTL B peanunsauum
NAaHoBO-NpeaynpeanTenbHbIX PEMOHTOB, aBTOP NpeasiaraeT peann3oBaTh
paLMOHanbHbIA MEXaHU3M pacrpefeneHust MHBECTULMOHHBIX PeCcypcoB Ha
BOCMPOM3BOACTBEHHbIE MEPONPUSITUS, KOTOPbLIN MO3BOAMA Obl AOCTUYb
npy MUHUMyMe MOTPEOHBIX MHBECTULMIN 3HAYUTENbHbLIX pe3ynbTaToB Mo
BOCCTaHOBJ/IEHMIO MPOMYCKHON CMOCOBHOCTM XXENE3HbIX Aopor. Pe3y/ibTa-
Tbl: aBTOPOM paccyMTaHa NoTPeBHOCTb B MHBECTMLMOHHLIX pecypcax Ha
BOCMPON3BOACTBEHHbIE MEPONPUSTUS NyTEBOro xo3sancTea Ao 2020 r. no
BMAAM [AeATeNbHOCTU. JTO HeobxoamMMmo Ans pa3paboTku v peanvsaumm
KoHuenumn pedopMUpoBaHns NMyTEBOr0 XO3ANCTBA, AOCTUXKEHUS 3ddek-
TUBHOCTU ero yHKLUMOHUPOBaHWS, MOBbILLEHNS KOHKYPEHTOCNOCO6HOCTH
BCEro >Xene3HOA0POXHOro TPaHCMOPTa B HOBbIX SKOHOMUYECKMX YCIOBUSIX.

KnioueBble cioBa: KOHLUENUMS pechopMmpoBaHms, hyHKLMOHMpOBaHUe
MyTEBOro X03MCTBa, BOCMPOM3BOACTBO.
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