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ABSTRACT

The way of achievement of balance of interests
of a customer and of a contractor during service
of cars which became possible on the basis of
differentiation of a contractual value of technical
availability rate is grounded. It is suggested within
techniques of calculating technical availability rate

to take into account the increase in the total
number and total labor intensity of repair actions
for a calendar period as the car fleet ages.
Advantages of the proposed recommendations are
shown at the example of service maintenance of
open-pit dump trucks of a large metallurgical
enterprise.
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Background. One of the main ideas for servicing
the car fleet is the transfer of functions for its
maintenance, current and overhaul to an outside
contractor under outsourcing conditions. The
advantages of this approach are obvious: there is no
need for a carrier to keep its own resource-intensive
repair facilities; the technical readiness of the car fleet
is increasing because of the increased responsibility
of the contractor for the quality of works. As a result,
the contractor receives a profit from provision of repair
services, and customer achieves the increase in
efficiency of road transportation due to increased
inter-repair mileage and reduction of the cost of
maintaining the car fleet in good condition.

Objective. The objective of the authors is to
consider provision of balance of interests of parties
involved in a car fleet service contracts.

Methods. The authors use general scientific and
engineering methods, mathematical calculations,
evaluation approach, graph construction, analytical
method.

Results.The interaction between the customer
and the service provider of the car fleet is regulated
by the contract for provision of related services. The
main indicator of the quality of the work performed is
technical availability rate (TAR). The choice in favor of
this indicator is justified by the fact that it not only
characterizes the current carrying capacity of the car
fleet, but is also used to plan its operation,
characterizing the reserves of productivity.

Currently, in terms of service contracts, TAR value
is a constant, regardless of the changing operating
conditions of the vehicle fleet. Failure to comply with
contractual amounts of TAR is formally a violation of
contractual obligations and is punished with fines,
which are expressed in reducing the cost of the work
done.
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Pic. 1. Graphical model of formation of a differentiated
standard of TAR.
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The value of TAR of the vehicle fleet depends on
the age of its average unit, because as vehicles age,
the overall need for maintenance and repair increases,
that is, the amount and total labor intensity of repair
actions increases over the period under consideration.
Maintenance of TAR at a contractual level is naturally
ensured by joint or disjoint observance of two
conditions [1]:

— systematic updating of the vehicle fleet by the
customer;

— extension of the repair works by the contractor,
the number and qualification of the repair personnel
as the serviced fleet ages.

These conditions cause the imbalance of interests
of the customer and the contractor. This is due to
some reasons. Systematic updating of the vehicle
fleet by the customer in the interests of the executor
of the works is unlikely, since it is very expensive.
Continuous satisfaction of the growing needs for
maintenance and repair of an aging fleet is limited by
technological and personnel capabilities of the
contractor [2-5].

Therefore, in case when the fleet being serviced is
not updated, the contractor must have a tool to protect
him from penalties for non-fulfillment of the terms of the
contract for reasons beyond the control of the parties.
Itis proposed to consider as such a tool the differentiated
standard of TAR, the value of which is calculated taking
into account the dynamics of the age structure of the
vehicle fleet(Pic. 1). Its presence will ensure a balance
of interests in the contract for service.

* kK

Turning to an explanation of the essence of the
proposed recommendations for calculation of TAR, it
is necessary to dwell on the analysis of the existing
scientific and methodological basis for quantitative
assessment of the technical readiness of the car fleet.
A comprehensive analysis of scientific and
methodological works on the problem under study
was carried outin [6]. The level of technical readiness
ofa vehicle fleet is determined by a number of factors,
including the maintenance system used, the
observance of standards and rules for the technical
operation of cars, the quality of the performance of
preventive and repair measures, the supplied spare
parts, the qualifications of drivers and maintenance
personnel, and the fleet operation intensity [7, 8, 6,
9-13]. The key factor determining the technical
readiness is the age of the car, quantified by the
mileage from the beginning of operation, the service
life and the degree of wear [12].

The results of the analysis of topical scientific
papers indicate a uniformity of methodological
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approaches to the quantitative assessment of the
technical readiness of the car fleet. Existing
approaches are essentially the same, because they
are based on the ratio of the actual (or planned) and
potential capabilities of the vehicle fleet to be ready
for operation [14-17].

In scientific works [18-21], at the example of
open-pit dump trucks, it is asserted that the ratio of
the number of equipment units that are in service at
the given time to their payroll structure does not
enable us to determine a real potential of the car fleet
technical readiness. The authors understand the
technical readiness of the car fleet as the ratio of the
total hours in operation to the failure of open-pit dump
trucks to the fund of calendar time.

In [9, 22], when calculating the value of TAR, it is
suggested to take into account the normative costs
of time for performing maintenance and repair
operations for rolling stock. The normalization of the
time spent on performing these operations is based
on optimizing the frequency of scheduled
maintenance. Observance of the optimal periodicity
makes it possible to reduce the operating time for the
failure of the rolling stock, and, consequently, the
costs of its restoration. The use of standardized
parameters in the calculation of TAR provides greater
reliability of traffic planning.

When calculating TAR, itis recommended to take
into account the intensity of operation of the rolling
stock. Thus, in [8, 12, 23, 24], the dependencies of
TAR value on the average daily mileage of the car and
on the duration of its idle time in maintenance and
repair were established. In other works [25-27], it is
proved expedient to take into account organizational
idle times when calculating TAR of the car fleet, since,
in the opinion of the authors, this increases the
objectivity of the assessment. The technical readiness
of the car fleet is proposed to be estimated by such
indicators as the non-working days coefficient and
the car use factor.

The difference between the output ratio and TAR
characterizes the full use of the technical capabilities
of the fleet. In [24], the coefficient of vehicle use is
determined taking into account the operating mode
of the carrier. This proves that, despite the
interdependence of the coefficients, they characterize
the different states of the car fleet.

In the scientific literature, the issues of
increasing TAR are considered by reducing the
length of idle time for vehicles in maintenance and
repair. Thus, in [8, 28, 10] it is stated that the main
share of vehicle downtime (85-95%) falls on current
repairs. Itis proposed to reduce these idle times by
increasing mechanization and improving the
technology of the repair process, improving the
quality of technological operations, timely updating
of the car fleet.

It should be noted that the implementation of the
listed measures to improve the technical readiness
of the road transport vehicles requires a large
investment. In practice, of particular interest are the
ways to increase TAR, which do not require large
capital investments in improving the production and
technical base and upgrading the skills of operating
personnel. The development of such methods is
considered in research works [29-31].

The essence of the proposed recommendations
for the calculation of TAR is as follows. A scale of the
categories of mileage is constructed from the
beginning of operation of the average fleet unit. For
each category of mileage, the value of TAR is

calculated, which the contractor of maintenance with
the existing repair facilities and staff will be able to
provide. The obtained values of TAR are fixed in the
contract for provision of services as differentiated
standards.

The proposed calculation of the value of TAR of
the vehicle fleet is based on the data on the number
of maintenance and repairs that fall on the average
vehicle for each category of mileage from the
beginning of operation. This information is contained
in work orders and acts of work performed. The
proposed changes in the methodology for calculating
TAR are represented by formulas (1-3).

Calculation of technical availability rate for the car
fleet for a shift:

AI Ar
T4
where A - list car fleet, units; A — number of vehicles
under maintenance or repair, units.

Ways of calculation of A :

existing
Al + AL+ A+ A

) >

(1)

A, = (2)

where AXS | A% — number of cars under technical

maintenance, respectively, at the beginning and end

of the shift, units; A%, A% — number of cars, which

are in current repairs, respectively, at the beginning
and end of the shift, units;
the proposed method
Z (NTM, + NCR, e Al.i,
A = i=1
r D t

£

(3)

where (N,,,+N_.) — number of technical maintenance
and repairs that fall on the vehicle of the i-th category
of mileage from the beginning of operation for the

period under review; A,,,; — number of cars in the i-th

category of mileage from the beginning of operation,
units; D_— number of shifts of the car repair enterprise
in the period under review; n — number of categories
of mileage of vehicles from the beginning of operation
within the selected scale.

The need for statistical processing of the initial
data will not complicate the calculations, since at
present the accounting of information on the repair
of rolling stock in almost all service companies is
automated, and processing will not require much labor
costs. The use of differentiated standards will give the
contractor independence from the policy of the
customer in relation to the acquisition and cancellation
of the fleet in operation and will help achieve a balance
of interests in the contract for maintenance of the car
fleet.

* Kk k

Advantages of the proposed recommendations
are shown at the example of service maintenance of
open-pit dump trucks of ore dressing enterprise
(ODE) of a large metallurgical enterprise of
Chelyabinsk region. The company’s fleet includes
more than 100 units of BelAZ-7547 open-pit dump
trucks. Service maintenance of the open-pit car fleet
is provided by the service department of Motor
Transport Department (MTD), a subsidiary of a
metallurgical enterprise.

In the contract for maintenance of open-pit dump
trucks of ODE technical availability rate is fixed at the
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Table 1

Dependence of the average monthly mileage of the BelAZ-7547 dump truck on the season and
the mileage from the beginning of operation

Operating Category of mileage from the beginning of operation, thous. km
2 0-25 [25-50 [50—75 |[75—100 |100— 125— 150— 175—  |200— |225— |250—
125 150 175 200 225 250 275
Winter 4,5 4,2 4,0 3,7 3,5 3,2 2,9 2,7 2,4 2,1 1,9
Spring 4,8 4,5 4,2 4,0 3,7 3,5 3,2 3,0 2,7 2,4 2,2
Summer 4,4 4,1 3,9 3,6 3,4 3,1 2,9 2,6 2,4 2,1 1,9
Autumn 4,4 4,1 3,8 3,5 3,3 3,0 2,7 2,4 2,1 1,9 1,6
Note: value of average monthly mileage is given in thousand km.
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level of 0,85. However, the subdivisions of ODE do not
aspire to update their own vehicle fleet in the interests
of the service company, therefore, in the conditions
of a limited budget, MTD does not actually fulfill the
terms of the contract, maintaining the value of TAR
with the available repair facilities at the level of
0,83-0,84.

To calculate the differentiated standards of TAR,
it is required to establish how the average monthly
mileage of BelAZ-7547 dump truck will change, its
need for maintenance and repairs, and the
laboriousness of these impacts as it ages and
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Time period

depending onthe operating season. The establishment
of these dependencies was based on an analysis of
more than 15000 acts of completed work. The
required dependencies are given in Table 1 and in
Pic. 2 and 3.

Based on the data in Table 1, a forecast was made
fora change in the mileage in 2016 from the beginning
of operation of average dump truck the BelAZ-7547.
According to the results of the forecast it is established
that the considered open-pit car fleet will grow old in
the current year. The mileage from the beginning of
operation of the average dump truck will be
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Table 2

The amount of fines for non-fulfillment of contractual obligations
for maintenance of an open-pit car fleet in 2016

Month Total labor intensity, man- | Penalty Cost of labor hour of | The amount of the fine,
hours percentage,% | work, rubles rubles
January 8321,15 2 506,24 84250,0
February 8376,04 4 169612,0
March 10128,12 4 205090,0
April 10264,36 4 207849,0
10344,22 4 209466,0
May
June 6959,80 4 140933,0
July 6976,16 2 70632,0
6984,42 2 70716,0
August
September 7564,77 4 153184,0
October 7633,75 2 77290,0
November 7820,58 4 158364,0
December 8005,45 4 162107,0
TOTAL: 1709493,0
Note: the total labor intensity of the maintenance work was established taking into account the dependence shown in
Pic. 3.
0,85
0,845 -
o ose Y084 0.84 0,84
; Pic. 5. Proposed differentiated
3 08 standards of TAR for the car
g 055 0.83 0.83 0.83 fleet for 2016.
% 0,825 - . ! . : : . : ; :
a = Contractual TAR (0,85) ™  Differentiated standard of TAR

0,82

Time period

140 thousand km. This is due to the fact that in 2016
the renewal of ODE fleet is not planned.

Using the dependence(Pic. 2), by the formulas( 1, 3)
the dynamics of the value of TAR of open-pit dump trucks
was determined, which in 2016 can be provided by the
motor transport department with the available repair
facilities (Pic. 4).

From Pic. 4 it can be seen that during the year TAR
for the vehicle fleet will not reach 0,85, which will lead to
non-fulfillment of contractual obligations for servicing the
MTD open-pit dump trucks before ODE. To prevent
penalties for MTD it is necessary to fix the value of the
differentiated standard of TAR at a level of 0,83-0,84 in
the contract for service maintenance of the fleet (Pic. 5).

The instability of TAR during the forecast period is
explained by the change in the total car fleet needs for
maintenance and repairs when changing the operating
season.

The balance of interests of the customer and
contractor in the service contract is ensured by the
absence of MTD penalties for non-fulfillment of contractual
obligations for reasons beyond its control. The amount
of the fine in accordance with the contract is 2% of the
cost of works performed for non-fulfillment of 0,01
contractual amounts of TAR. The results of calculating
the possible losses of MTD from the application of
penalties are given in Table 2.

Jan Feb March Apr May June July Aug Sep Oct Nov Dec

The data in the tables with accrued total are shown
in Pic. 6.

From the diagram it follows that the possible
losses of MTD from the application of penalties for
non-compliance with the contractual value of TAR in
the forthcoming planning period may reach 1,7 million
rubles.

Conclusions.

1. One of the main ideas for servicing the vehicle
fleet is the transfer of functions for its maintenance and
repairs to an outsourced contractor under the conditions
of outsourcing. Advantages of this approach: no need
for the carrier to maintain its own resource-intensive
repair facilities; increase of technical readiness of a car
fleet owing to strengthening of the responsibility of the
executor for quality of works.

2. The main indicator of the quality of service is
technical availability rate (TAR). In service contracts,
the TAR value is a constant regardless of the change
in the operating conditions of the vehicle fleet. Failure
to comply with the contractual value of TAR formally
violates contractual obligations and is punished with
fines, which are expressed in reducing the cost of
work done.

3. Keeping TAR at the contractual level is naturally
ensured by joint or disjoint observance of two
conditions:
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Pic. 6. Dynamics of fines for non-compliance with a contractual value of TAR.

— systematic updating of the vehicle fleet by the
customer;

— securing by the contractor of enhanced repair
capacities, number and qualification of repair
personnel as the car fleet ages.

4. The reasons for the imbalance of the interests
of the customer and the contractor for servicing the
car fleet are:

— large customer’s costs for the systematic
renewal of the fleet in the interests of the contractor;

— limitedness in the technological and personnel
capabilities of the contractor to meet the increasing
need for maintenance and repair ofan aging car fleet.

5. A tool protecting the contractor from penalties
for non-fulfillment of the terms of the contract for
reasons beyond his control is the differentiated
standard of TAR. The size of the standard is calculated
taking into account the dynamics of the age structure
of the vehicle fleet and corresponds to the
technological and personnel capabilities of the
performer.

6. Differentiation of the contractual value of TAR
of the vehicle fleet is based on establishing the
dependencies of the average monthly mileage, the
number of maintenance and repairs, the labor
intensity of preventive and repair influences on the
average unit of the served vehicle fleet from the
season and the mileage from the beginning of
operation.

7. The use of TAR differentiated standards in the
organization of maintenance of open-pit dump trucks
of a large metallurgical enterprise in Chelyabinsk
region ensured a balance of the interests of the
customer and the contractor for service by eliminating
penalties to the contractor for non-fulfillment of
contractual obligations for reasons beyond his
control.

REFERENCES

1. Gryaznov, M. V., Antropova, E. M., Balikova, E. A.
Some aspects of improving the service of quarry equipment
[ Nekotorye aspekty sovershenstvovanija servisnogo
obsluzhivanija kar’ernoj tehniki|. Extraction, processing and
application of natural stone: collection of scientific works. Ed.
by G. D. Pershin. Iss. 16. Magnitogorsk, MSTU n.a.
G. L. Nosov, 2016, pp. 91-94.

2. Gavrishev, S. E., Gryaznov, M. V., Sannikov, K. B.,
Kolobanov, S. V. Approach to evaluation of efficiency of
material resources during the operation of KamAZ-55111
dump trucks in CJSC Yuzhuralavtoban [ Podhod k ocenke

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 14, Iss. 5, pp. 152—-165 (2016)

effektivnosti material’nyh resursov pri ekspluatacii
avtosamosvalov KamAZ-55111v ZAO «Juzhuralavtoban»|.
Vestnik Krasnojarskogo gosudarstvennogo tehnicheskogo
universiteta, Iss. 39. Transport. Krasnoyarsk, KGTU publ.,
2005, pp. 644—648.

3. Gryaznov, M. V., Kolobanowv, S. V. et al. Improvement
of the calculation technique for the areas of current repair
of dump trucks with carrying capacity up to 30 tons
| Sovershenstvovanie metodiki rascheta ploshhadej zon
tekushhego remonta avtosamosvalov gruzopod’emnost’ju do
301t]. Problems of development of mining industries and safety
of controlled use of chrysotile fiber and chrysotile-containing
materials: Proceedings of the 3 international scientific-
practical conference. Gen. ed. by S. Zh. Galiev. Zhitikara,
2005, pp. 304—309.

4. Gryaznov, M. V., Menshchikov, G. V., Krasavin, A. V.
Systematization of ATP operation parameters affecting the
size of the repair zone|Sistematizacija parametrov raboty
ATP, viijajushhih na razmer remontnoj zony). Extraction,
processing and application of natural stone: collection of
scientific works on the proceedings of international scientific-
technical conference, Iss. 9, Magnitogorsk, MSTU, 2009,
pp. 115—119.

5. Gryaznov, M. V., Menshchikov, G. V., Pytalev, I. A.,
Kablukov, I. V. Technique of calculating the number of
auto mechanics on the basis of the dependence of the labor
intensity of the current repair of dump trucks on the degree
of their wear and tear [Metodika rascheta chislennosti
avtoslesarej na osnove zavisimosti trudoemkosti tekushhego
remonta avtosamosvalov ot stepeni ih iznosa). Proceedings of
the 64" scientific-technical conference on the results of
research work for 2004—2005. Magnitogorsk, MSTU publ.,
2006, Vol.1, pp. 203—208.

6. Antropova, E. M. Analysis of the methodological
basis for assessing the technical readiness of the road
vehicles [Analiz metodicheskoj bazy ocenki tehnicheskoj
gotovnosti avtomobil’nogo podvizhnogo sostava).Current
trends in scientific activity: VII international scientific and
practical conference. Moscow, Pero publ., 2015,
pp. 131-139.

7. Ageeva, E. V., Pikalov, S. V., Emelyanov, I. P,
Ageev, E. V. Study of the interrelationships of the
coefficient of technical readiness with the organization of
maintenance and repair of cars [ Issledovanie vzaimosvjazej
kojefficienta tehnicheskoj gotovnosti s organizaciej
tehnicheskogo obsluzhivanija i remonta avtomobilej). Izvestija
Jugo-Zapadnogo gosudarstvennogo universiteta, 2015, Iss. 1,
pp. 36—43.

8. Aleksandrov, L. A. Organization and planning of
cargo road transportation: educational guide [Organizacija

Gryaznov, Mikhail V., Antropova, Ekaterina M. Balance of Interests in a Car Fleet Service Contract



i planirovanie gruzovyh avtomobil’nyh perevozok: Ucheb.
posobie]. 2" ed., rev. and enl. Moscow, Vysshaja shkola
publ., 1986, 336 p.

9. Kerimov, E Yu. Improving the readiness of the car fleet
by reducing unplanned repairs and optimizing the
maintenance program |Povyshenie gotovnosti parka mashin
sokrashheniem neplanovyh remontov i optimizaciej programmy
obsluzhivanija). Vestnik MADI (GTU), 2008, Iss. 3, pp. 43—49.

10. Kuznetsov, E. S., Boldin, A. P, Vlasov, A. M.
Technical maintenance of cars: Textbook [ Tehnicheskaja
ekspluatacija avtomobilej: Uchebnik]. 4" ed., rev. and enl.
Moscow, Nauka publ., 2001, 535 p.

11. Regulation on maintenance and repair of the
rolling stock of road transport [ Polozhenie o tehnicheskom
obsluzhivanii i remonte podvizhnogo sostava avtomobil’nogo
transporta]. Ministry of road transport of the RSFSR.
Moscow, Transport publ., 1988, 78 p.

12. Potapov, M. G. Open-pit transport [Kar’ernyj
transport]. Moscow, Nedra publ., 1972, 173 p.

13. Reznik, L. G., Romalis, G. M., Chirkov, S. T.
Efficiency of using cars in various operating conditions
| Effektivnost” ispol’zovanija avtomobilej v razlichnyh
uslovijah ekspluatacii]. Moscow, Transport publ., 1989,
128 p.

14. Gryaznov, M. V., Antropova, E. M., Nikitina, K. E.
Recommendations for maintaining the technical readiness
of the BelAZ-7547 dump truck fleet of the pit «Little
Kuibas» at a high level [Rekomendacii po podderzhaniju
tehnicheskoj gotovnosti parka avtosamosvalov BelAZ-7547
kar’era «Malyj Kujbas» na vysokom urovne. Youth. Science.
Future: collection of scientific works. Ed. by S. V. Pyhtunova.
Iss. 8.Magnitogorsk, MSTU n.a. G. 1. Nosov, 2008,
pp. 207—208.

15. Gryaznov, M. V., Shaydulin, E G., Semenov, V. A.
Calculation of differentiated standards of TAR at service
maintenance of open-pit dump trucks [Raschet
differencirovannyh normativov KTG pri servisnom
obsluzhivanii kar’ernyh avtosamosvalov). Avtotransportnoe
predprijatie, 2009, Iss. 2, pp. 44—47.

16. Kurganov, V. M., Gryaznov, M. V. How to Increase
Technical Availability Rate for Vehicle Fleet? World of
Transport and Transportation, Vol. 9, 2011, Iss. 3,
pp. 106—117.

17. Kurganov, V. M., Gryaznov, M. V. Provision of
reliability in the system of transportation and production
management in road transport: Monograph [Obespechenie
nadezhnosti v sisteme upravlaniya perevozkami
1 proizvodstvom na avtomobil’nom transporte: Monografiya.
Magnitogorsk, Dom pechati publ., 2012, pp.26—48.

18. Anistratov, K. Yu., Borshch-Komponietz, L. V.
Research of performance of open-pit dump trucks for
substantiation of fleet structure and norms of motor
transport service hours [Issledovanie pokazatelej raboty
kar’ernyh samosvalov dlja obosnovanija struktury parka
i norm vyrabotki avtotransporta].Gornaja promyshlennost’,
2011, Iss. 4, pp. 38—49.

19. Anistratov, K. Yu., Gradusov, M. S., Stremilov, V. Ya.,
Teterin, M. V. Research of regularities of change in the
performance of open-pit dump trucks during the period of
their operation [/ssledovanie zakonomernostej izmenenija
pokazatelej raboty kar’ernyh samosvalov v techenie sroka ih
ekspluatacii]. Gornaja promyshlennost’, 2006, Iss. 6,
pp. 30—34.

20. Gilevich, G. P. Reference guide for drawing up
plans for development of mining operations in pits for
extraction of raw materials for production of building
materials [Spravochnoe rukovodstvo po sostavieniju planov
razvitija gornyh rabot na kar’erah po dobyche syr’ja dlja
proizvodstva stroitel’nyh materialov]. Moscow, Nedra publ.,
1988, 142 p.

21. Kuleshov, A. A. Design and operation of open-pit
transport: Handbook [ Proektirovanie i ekspluatacija
kar’ernogo transporta: Spravochnik]. Part. 1. St. Petersburg
Mining Institute. St. Petersburg, 1994, 230 p.

22. Kerimov, E. Yu. Operation of lifting, transport,
construction and road machines: Textbook | Ekspluatacija
pod’emno-transportnyh, stroitel’nyh i dorozhnyh mashin:
Uchebnik]. Moscow, Akademia publ., 2007, 512 p.

23. Spirin, I. V. Organization and management of
passenger road transportation: Textbook [Organizacija
i upravlenie passazhirskimi avtomobil’nymi perevozkami:
Uchebnik]. 5" ed., rev. Moscow, Academia publ., 2010,
400 p.

24. Turevsky, 1. S. Road transportation: educational
guide [Avtomobil’nye perevozki: ucheb. posobie]. Moscow,
Forum; Infra-M, 2008, 224 p.

25. Velmozhin, A. V., Gudkov, V. A., Mirotin, L. B.,
Kulikov, A. V. Freight road transportation: textbook for
universities [Gruzovye avtomobil’nye perevozki: uchebnik
dlja vuzov]. Moscow, Gorjachaja linija — Telekom, 2006,
560 p.

26. Gorev, A. E. Freight road transportation:
educational guide [Gruzovye avtomobil’nye perevozki:
Ucheb. posobie]. 5" ed., rev. Moscow, Academia publ., 2008,
288 p.

27. Chubenko, E. E The main performance indicators
of vehicles of freight road transport [Osnovnye pokazateli
raboty podvizhnogo sostava gruzovogo avtomobil’nogo
transporta). Vestnik Viadivostokskogo gosudarstvennogo
universiteta ekonomiki i servisa, 2011, Iss. 2, pp. 77—80.

28. Bachurin, A. A. Planning and forecasting of
activities of road transport organizations: educational guide
| Planirovanie i prognozirovanie dejatel’nosti avtotransportnyh
organizacij: Ucheb. posobie]. Moscow, Academia publ.,
2011, 272 p.

29. Gryaznov, M. V., Krupnov, A. M. Search of labor
productivity reserves of maintenance personnel of the
TSAGA LLC «Autotransportnoe upravlenie» [Poisk
rezervov proizvoditel’nosti truda remontnogo personala CRGA
000 <«Avtotransportnoe upravlenie»|. Vestnik MGTU im.
G. 1. Nosova,2007, 1ss. 2, pp. 93—94.

30. Gryaznov, M. V., Tverdokhlebov, B. A., Nikitina, K. E.
Organization of service maintenance of dump trucks
in the conditions of ODE of OJSC MMK [Organizacija
servisnogo obsluzhivanija avtosamosvalov v uslovijah
GOP OAO «MMK>»]. Mining, processing and application
of natural stone: collection of scientific works on the
proceedings of international scientific-technical
conference. Iss. 10, Magnitogorsk, MSTU publ., 2010,
pp. 172—180.

31. Kurganov, V. M., Gryaznov, M. V. Management
of reliability of transport systems and processes of road
transportation: Monograph [Upravlenie nadezhnost’ju
transportnyh sistem i processov avtomobil’nyh perevozok:
Monografija]. Magnitogorsk, Dom pechati publ., 201.3,
318 p.

Information about the authors:

Gryaznov, Mikhail V.- D.Sc. (Eng.), professor of Magnitogorsk State Technical University n.a. G. I. Nosov,

Magnitogorsk, Russia, gm-autolab@mail.ru.

Antropova, Ekaterina M. - master’s course student of Magnitogorsk State Technical University n.a.
G. I. Nosov, Magnitogorsk, Russia, lollipop007@mail.ru.

Article received 22.07.2016, accepted 28.10.2016.

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 14, Iss. 5, pp. 152-165 (2016)

Gryaznov, Mikhail V., Antropova, Ekaterina M. Balance of Interests in a Car Fleet Service Contract




