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In order to increase the efficiency of the operation of motor transport enterprises, the structure of
production units for maintenance and repair of cars should be determined by the scope of work, taking into
account the cost of implementation of the unit labor complexity of works. In case of inappropriateness of
creating or maintaining an MTE of separate production units, maintenance and repairs of cars should be
carried out at specialized service centers.

Therefore, with the improvement of production units of motor transport enterprises structure, it is
important to provide economically expedient delivery distances for maintenance works and repair of cars by
co-operation in car service companies, which provide relevant services.

The determination method of economically expedient distances of cars delivery and repair fund for
car service companies is given. The cost of cars delivery and repair fund for 1 km to the car service
companies or other motor transport enterprises (MTE), which accounts for 1 man-hour of labor-intensive
maintenance and repair is determined.

The economically expedient delivery distances for maintenance and cars repair by cooperation in
car service companies are determined. The results of the calculations show that for taxi-driven MTE
economically appropriate in modern conditions of distance of delivery of cars to perform maintenance-1 and
maintenance-2 are close to those recommended in literary sources. For truck and bus MTE the
corresponding delivery distances for maintenance-1, maintenance-2 performance, ongoing repairs are
significantly lower. When performing diagnostic works D-1 and D-2, most of the the district works of the
ongoing repair, the economically reasonable distances of delivery to the car service companies are obtained
that substantially exceed the recommendations given in the scientific literature.

Key words: cars, car service companies, centralized specialized production (CSP), cost of delivery,
daily service (DS), expedient delivery distances, maintenance, motor transport enterprises (MTE) , ongoing
repair (OR).

F. 2. Table. 2. Ref. 14.

1. Introduction

In order to ensure competitiveness in the market of transport services, the ructure of production units
of motor transport enterprises should be determined by the volume of maintenance and repair of vehicles,
taking into account the cost of performing a unit of labor.

The following tasks were solved to achieve this:

- the main directions analysis of reforming the production infrastructure of motor transport;

- a mathematical model development for evaluating the performance of production units for
maintenance and car repair;

- a methodology for determining the expedient of creating production units for the maintenance
and cars repair in motor transport enterprises and related software development;

- research using the developed method of works performance efficiency with maintenance and
cars repair in motor transport enterprises depending on the volume of works and capacity of production
units;

- practical recommendations for improving the structure of maintenance production units and
vehicles repair in motor transport enterprises development. Determination of economically expedient
distances of cars delivery for performance of maintenance works and cars repair of motor transport
enterprises in cooperation with the enterprises of car service.
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2. Analysis of recent research and publications

The normal production process course can proceed only in condition of continuous provision of its
materials, tools, equipment, adjustment and equipment maintenance in a working condition, where the
complex of these works constitutes the production infrastructure. Maintenance and repair is an essential part
of the process maintenance and repair system in general, is regarded as ancillary, and includes functions to
ensure the technical condition (readiness) and repair that must support the rolling stock of motor transport
enterprises in a technically sound condition.

For the maintenance and cars repair it is necessary to have a certain complex of auxiliary services, or
households: repair, instrumental, transport, delivery-warehouse, etc., which could satisfy the requirements
for creation of separate production units of maintenance and repair of vehicles. Therefore, properly selected
equipment and quality of work affect the repair efficiency.

Effective performance of many repair work types and maintenance of equipment using advanced
technologies can be ensured by a widely developed system of scientific, industrial and other structures.
Therefore, there is a need for continuous improvement of the household maintenance base, which creation, is
an innovative project in Ukraine.

The changes taking place in this sector require reforms in the field of technical service. The proposed
measures are aimed on repair development and maintenance base of the household, improvement of
organization and technology of vehicles repair, the introduction of modern repair methods and organization
of labor forms, which is not possible without the reconstruction of repair shops of the household [14].

Previous researches have identified the minimum amount of maintenance and
vehicles repair, at which, it is advisable to perform specific types of work in motor transport enterprises and
to create or maintain appropriate production units. Minimum volumes of work are established by comparing
the cost of performing works on the maintenance and cars repair in a motor transport enterprise with the cost
of performing these works in repair or car service enterprises [5, 6].

In case of separate production units absence in motor transport enterprises or inappropriateness of
their creation or maintenance, car maintenance and repair work should be performed at specialized motor
transport enterprises.

Therefore, it is important to determine the economically appropriate distances for delivery of
vehicles or enterprise repair fund MTE, providing relevant maintenance and repair services.

Cited in the literature [1, 2] economically reasonable distances of cars delivery when performing
maintenance work and cars repair by cooperatives, which were determined in the 70-80 years of the last
century, do not meet the current conditions.

Currently, two opposite trends are affecting expedient delivery distances. On the one hand, there
have been significant changes in the structure of road transport companies recently. The economically
reasonable delivery distances given in [1, 2] were determined for motor transport enterprises that had from
100 to 300 vehicles (63,4% of total MTE amount [2]). At present, the number of MTE with more than 100
cars is less than 1%. The vast majority of motor transport enterprises (about 64% from total) have a rolling
stock of up to 10 units. This leads to an increase of economically reasonable distance of car delivery.

On the other hand, over the specified period of time, the cost of fuel has increased in dollar terms by
almost 6 times (from $ 0,15-0,25 per liter in 70-80 years of the last century to $ 1,10-1,20 per liter now). The
part of cost of fuel oils materials in the cost cars delivery and repair fund in car service companies is now
almost 40%. This is where the cost of delivery increases and, accordingly, economically reasonable delivery
distances performing maintenance and repair work of cars in cooperation with the motor transport enterprises
reduction.

3. The aim of the research

The purpose of this work is to increase the efficiency of motor transport enterprises by improving the
structure of production units for maintenance and cars repair.

4. Key research results

In order to ensure competitiveness in the market of transport services, the structure of production
units of motor transport enterprises should be determined by the volume of maintenance and cars repair,
taking into account the cost of performing a unit of labor.
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Economically appropriate distance of cars delivery and repair fund for the performance of the i-th

type of maintenance and repair at the enterprises providing the relevant services is determined by the
formula:

R, = (CM(T:z,ulJ,i };:C.:‘P,i) , (1)
where Cyrg10; — the cost of performing the i-th type of work at the MTE, which has 10 cars,
uah/man-hour; Ccsp; — the cost of the norm-hour of performing i-th type of work on the CSP, uah/man-hour;
Ca-1km,; — the cost of cars delivery to the CSP per 1 km, which accounts for 1 person-hour of complexity,
uah/man-hour * km.
Determining the cost of 1 km for CSP, which takes 1 person-hour of complexity [4, 5, 6, 7, 8, 9, 11]:

Cd—l km = (Ccar +S|—d + Cfue + Cmar) / Cmar (2)
where Ccar — the cost of engaging the car when performing transportation, uah; SLq — drivers’ salary,
uah; Cre — fuel costs, uah; Cmar — maintenance costs and cars repair, uah; cmar — complexity of work at
delivery on maintenance and cars repair, uah.
The cost of cars delivery and MTE repair fund to a car service company for 1 km, which accounts
for 1 person-hour of complexity, is shown in table 1.
Table 1
The cost of cars delivery and MTE repair fund to a car service company for 1 km, which accounts
for 1 person-hour of complexity for maintenance and repair

Delivery cost on 1 km to the service center,
uah / person-hour.

Name of works Taxomotors MTE Freight MTE Bus MTE
on maintenance and repair Smélclért:slass mcelczli |Stgm - C;m;vcn e especially weight m(e'\d/li:rTegLe;s_th:rj]szes classlt?uses
(Daewoo cars (%A§-33g21 lifting capacity cars «Vario» (LAZ
Lanos) écff(‘é) «GAZelley) | (KRAMAZ-53215) | 1yp 407 A'183Ci't)y1»;‘LAZ
1 2 3 4 5 6 7

Cleaning and washing 15,39 20,45 23,84 19,83 25,47 21,84

General diagnosis (D-1) 15,39 20,45 23,84 39,66 25,47 43,68

In-depth diagnosis (D-2) 10,26 13,63 15,92 19,83 16,98 21,84

Fastening, adjusting,

lubrication works 7,70 8,18 9,53 4,96 3,40 4,85

maintenance-1

Fastening, adjusting,
lubrication works 1,71 1,57 1,99 1,28 0,85 1,21
maintenance-2

Adjusting and collapsible

works 7,70 6,82 11,92 6,61 8,49 10,92
OR

Coloring 15,39 20,45 23,84 19,83 12,74 17,47
Aggregate 3,08 4,09 4,77 6,61 5,09 7,28

Locksmithing and

. 3,08 4,09 477 6,61 5,09 7,28
mechanical works
Electrotechnical 5,13 6,82 7,95 7,93 6,37 8,74
Rechargeable 7,70 10,22 11,92 13,22 12,74 14,56
Repair of power supply 513 | 682 7.95 7,93 6,37 8,74
devices
Tire fitting and vulcanizing 7,70 10,22 11,92 9,92 8,49 10,92
Blacksmith springs 7,70 10,22 11,92 7,93 8,49 8,74
Copper 7,70 10,22 11,92 9,92 8,49 10,92
Upholstery 5,13 6,82 7,95 7,93 6,37 8,74
Taxomotors 7,70 10,22 - - - —
Wellding tin and armaturing 5,13 6,82 7,95 9,92 6,37 10,92
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Economically appropriate for modern conditions of cars delivery distance, knots and units at
performance of works on maintenance and repair by cooperation in specialized enterprises of conditions are
shown in table 2.

Table 2
Economically appropriate for modern conditions of cars delivery distance, knots and units at performance
of works on maintenance and repair by cooperation in specialized enterprises of conditions

Economically appropriate delivery distance, km

Taxomotors MTE Freight MTE Bus MTE
Name of works medium low especially weight] medium class big
on maintenance and repair small class class lifting capacity cars lifting capacity buses (Mercedes-Benz class buses
cars (Daewoo cars (GAZ-33021 cars «Varion (LAZ
Lanos) é‘fﬁ‘é) «GAZelle») (Ié/;g/i?)z TYP A407) «Slzsgi?;))
1 2 3 4 5 6 7
Cleaning and washing to 12 to 7 to 12 to 7 to 4 to 4
General diagnosis (D-1) to 170 to 110 to 100 to 40 to 100 to 55
zgsze)pth diagnosis t0200 | to120 to 170 to 65 to 150 to 100
Fastening, adjusting,
lubrication works to 17 to 15 to 15 0 to 3 to 3
maintenance-1
Fastening, adjusting,
lubrication works to 6 to 2 to 8 0 to 10 to 8
maintenance-2
Adjusting and collapsible |, ‘o5 | 5o t0 130 t0 80 t0 130 to 95
works OR
Coloring to 75
Adggregate to 160
Locksm_lthlng and to 180
mechanical works
Electrotechnical to 370
Rechargeable to 235
Rep_alr of power supply to 365
devices
Tire fitting and vulcanizing to 225
Blacksmith springs to 340
Copper to 1050
Upholstery to 280 to 190 — — — —
Taxomotors to 85 to 70 to 150 to 40 to 65 to 40

It is considered that when performing post work on maintenance and repair (daily service,
maintenance-1, maintenance-2, diagnostic work, post work ongoing repairs (OR), coloring work OR,
wellding tin and armaturing work OR) on centralized specialized enterprises (CSE) delivered directly by car.
When performing ongoing works OR (aggregate, electrotechnical and other works) repair fund delivery on
CSP is carried out by a low lifting capacity truck (GAZ-33021 «GAZelle»).

Obtained economically appropriate delivery distances for maintenance and work repair of
cooperative vehicles are significantly different from those reported in the scientific literature. So, according
to the works [1, 2] economically appropriate cars delivery radius when performing cooperative works are for
maintenance - 1 —9...15 km, for maintenance - 2 — 20...45 km, for work OR - 40...80 km.

According to Table 2, for taxomotors and freight MTE, the economically viable distance for OR is
up to 12 km, then for bus MTE - up to 4 km.

If it is economically appropriate for a taxomotor transport enterprises in modern conditions, the cars
delivery distances for maintenance-1 and maintenance-2 performance are close to those recommended in the
literature, then, for freight and bus companies, the corresponding delivery distances are significantly smaller.
This also applies to the cars distance delivery to the car service companies for the execution of ongoing
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works OR (regulatory and assembly work OR). For these works, the delivery distances shown in Table 2
substantially limit the ability to perform these works by cooperating with car service companies. That is, for
maintenanc-1, maintenance-2, post work and ongoing repairs for small motor transport enterprises with up to
10 weightlifting capacity cars, it is advisable to have 1-2 working positions to perform these types of work.

Regarding the performance of D-1 and D-2 diagnostic work, most of the precinct ongoing repair
works, then obtained economically appropriate delivery distances to the motor transport enterprises
significantly exceed the recommendations given in the scientific literature [1, 2]. This is due to the small
amount of these works in small enterprises and the considerable cost of performing these works directly in
the trucking companies. First of all, it is caused by the high cost of technological equipment, especially,
diagnostic posts.

5. Conclusion

Improvement of production units of maintenance works and cars repair on motor transport
enterprises depending on the volume of these works necessitates the transfer of a works part for execution in
the car service enterprise. However, the possibility of cooperative works in motor transport enterprises
limited by economically appropriate car delivery distances or a repair fund in the central specialized
productions, who provide relevant services.

The method of determination of economically appropriate distances of car delivery and repair fund
for motor transport companies is presented. The economically expedient delivery distances for maintenance
and cars repair by cooperation in car service companies are determined.

Installed, for small MTE with up to 10 weightlifting capacity cars, for maintenanc-1, maintenance-2,
post work and ongoing repairs (OR) it is advisable to have 1-2 working positions to perform these types of
work.

Regarding the performance of D-1 and D-2 diagnostic work, most of the precinct ongoing repair and
post works, then the specified works in small motor transport enterprises appropriate to perfume in
cooperation with the motor transport enterprises, this is due to the small amount of these works in small
enterprises and the considerable cost of performing these works directly in the trucking companies.
Economically appropriate delivery distance for implementation indicated works make up from 75 to 370 km.
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BU3HAYEHHA EKOHOMIYHO JOLIJIbHAX BIICTAHEA JJIOCTABKH
ABTOMOBLIIB HA NIAITPUEMCTBA ABTOCEPBICY

Hnsa niosuwenns  egpexmuenocmi  pobomu  agMOMPAHCNOPMHUX — NIONPUEMCIE  CIMPYKMYpPa
BUPOOHUYUX NIOPO30iNi6 3 MEXHIYHO20 00CNY208Y8AHHA MA PEMOHMY ABMOMOOINIE NOBUHHA BUHAYAMUCS
obcaeamu pobim 3 8paxy8anHaM cobieapmocmi UKOHAHHA OOUHUYi mpyodomicmkocmi pobim. Y eunaoxy
HeOOYINbHOCMI CMBOPEHHA ab0 YMPUMAHHA 6 AGMOMPAHCHOPIMHUX NIONPUEMCIE OKPEMUX SUPOOHUUUX
niopo30inie, pobomu 3 00CIY208Y8aAHHS | PEMOHMY A8MOMODINIE NOGUHHI GUKOHYSAMUCS HA CNeYiani308aHUX
RIONPUEMCINBAX ABMOCEPBICY.

Tomy  eadicnuge  3nayenHs  Npu  YOOCKOHANEHHI — CMPYKMYpU — GUPOOHUYUX — NIOpPO30inie
ABMOMPAHCNOPMHUX NIONPUEMCIE MAIOMb eKOHOMIYHO OOYIIbHI 8i0CMAHI 00CMABKYU OJisl UKOHAHHSL POOIm
3 MEXHIYHO20 00CNY208Y8AHHS | PEMOHMY ABMOMOOINIE 34 KOONEPAYIEID 8 RIONPUEMCIBAX ABMOCEPEICY, AKI
Ha0awme 8IONOBIOHI NOCTY2U.

Hasedeno memoouky eusHaueHns eKOHOMIUHO OOYLIbHUX GIOCMAHeEl 00CmAasKu asmomooinie ma
PpemMoHmHo20 (ondy Ha nionpuemcmea aemocepgicy. Busnaueno eapmicme docmasku asmomo6inie ma
pemonmnoz2o ¢ondy na 1 km 6 nionpuemcmea asmocepgicy abo iHuli asmompaHcnopmui nionpuemcmea
(ATII), sixa npunadae na 1 moouno-200uny mpyoomicmxocmi pobim 3 mexuiunozo oocayeosysanns (TO) i
DEMOHMY.

Busnaueni exonomiuno Ooyinvui iocmawui O0ocmasku O/l S6UKOHAHHS poOIm 3 MEXHIYHO20
0bcye08y8anis i peMoOHmy asmomooinie 3a Koonepayicio 8 nionpuemcmeax asmocepsicy. Pesyromamu
PO3PaxyHKie ceiouams, wo 011 maxkcomomopro2o ATII ekoHOMIUHO OOYINbHI 8 CYHUACHUX YMOBAX 8I0CMAHI
docmasku  agmomodinie oan euxouamua TO-1 i TO-2 6au3eki 00 PEKOMEHOVEMUX 6 JAiMmepamypHux
Ooicepenax. s eammadchux i aemoOYCHUX ABMOMPAHCHOPMHUX HIONPUEMCIE BIONOBIOHI 8I0CMAHI
oocmasxu 015 euxonanusi TO-1, TO-2, nocmoesux pobim nomounozo pemonumy (I1P) cymmeso menwi. Ilpu
suKonarHti diaenocmuyunux pooim J{-1i J[-2, 6inbwiocmi OinbHUuHUX poOIm NOMOUHO20 PEMOHMY, OMPUMAHI
EKOHOMIYHO OOYiNbHI 8I0CMAaHi O0OCMAGKU 8 NIONPUEMCMEA ABMOCEPBICYy CYMMEBO NepesuyyIoms
pexomenoayii, HageoeHi 8 HAYKOBIl Timepamypi.
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Knrouoei cnosa: asmomobini, asmompancnopmui nionpuemcmea (ATIl), eapmicmv O0ocmasxu,
JoyinbHa Gi0cmanb 00CMAGKU, nionpuemcmea asmocepsgicy, nomounuii pemoum (IIP), mexuiune
oocnyzosysanna (T0), yenmpanizosano-cneyianizosani eupoonuymea (L{CB), wooenne obcnyzo8ysanus
(ILO).

@. 2. Tabn. 2. Jlim. 14.

OIPEJIEJIEHUE SKOHOMUWYECKH IEJIECOOBPA3HBIX PACCTOSIHUM
JIOCTABKH ABTOMOBWIEM HA IIPEJITPUSTASA ABTOCEPBUCA

lna noeviwenus sgpghexmusnocmu  pabomevl A8MOMPAHCHOPMHLIX NPEONPUAMULL  CIPYKMYpa
npou3800cmeeHublx noopazoeieruii no TO u pemoHmy asmomoobunel 00MHCHA Onpeoenssmspcs 00beMamu
pabom ¢ yuemom cebOeCmOUMOCMU  GbINOJHEHUs eOuHuybl mpyooemkocmu pabom. B cayuae
Heyenecoobpaznocmu co3oanuss uau cooepicanusi 6 ATII omoenvHbix nPOU3BO0CMEEHHBIX NOOPA30eNCHU,
pabomsl HO 0OCIYICUBAHUIO U PEMOHMY ABMOMOOUNE OOJINCHbL BbINOIHAMbC HA CReYUATUUPOBAHHBIX
NPeONPUIMUSIX A8MOCEPBUCA.

Hloomomy  easwcnoe 3HAYeHUe NPU  COBEPUIEHCMBOBAHUU  CMPYKMYPbl  NPOU3BOOCTHEEHHDIX
noopazoenenull a8mMompaHCHOPMHBIX NPEONPUSIMULL UMEIOM IKOHOMUYECKU YeIecO0OPA3Hble PACCMOSHUSL
docmasku 07151 GLINONHEHUs. pabom No MEXHUYECKOMY OOCIYICUBAHUIO U DEMOHMY aA8MoMOOUuiel no
Koonepayuu Ha npeonpusimusix agmocepeuca, Komopbwle npedoCmasisiionm CoOmeemcmayouue Yeayeu.

Ilpusedena memoouxa onpeoenenus IKOHOMUUECKU YeNecOOOPA3HbIX pACCMOSAHULL 00CMABKU
agmomoobueli U peMOHMHO20 oHOa Ha npeonpusmus agmocepsuca. OnpedeneHa cmoumocms 00CMAGKU
asmomoouneli u pemMoHmHo2o @Gonoa Ha I KM Ha npeonpusmus asmocepeuca U  opyaue
ABMOMPAHCNOPMHblE Npednpusmus, npuxooawjasics Ha 1 uenogexko-wac mpyooemxocmu pabom no
mexHuueckomy oocuycusanuro (TO) u pemonmy.

Onpedenenvl IKOHOMUYECKU YeLeco0dpaszuvle PACCMOsSHUSL OOCMABKU OJisl 8bINOJHEHUsl pabom no
MEXHUYECKOMY OOCTYICUBAHUIO U PEMOHIY a8MoMobULeli no KOOnepayuu Ha npeonpusmusx agmocepsucd.
Peszynomamul pacuemog noxazvigarom, umo 0ns maxcomomoprozo ATII sxonomuuecku yenecoobpasHuvie 6
COBPEMEHHBIX YCA08UAX PACCMOAHUSL docmaeku asmomoounel ona evinonnenuss TO-1 u TO-2 6nusku K
PEKOMEHOYeMbIM 8 TUMEePAmypHbiX ucmounuxax. [ns epysosvix u agmooycuvix ATII coomgeemcmeyowue
paccmosinus docmasku 015 evinoanenus TO-1, TO-2, nocmoswix pabom IIP cywecmeenno menvute. Ilpu
ebinoaHeHuu ouasHocmuyeckux pabom /J[-1 u /-2, 6onviuuncmea yuacmrkoswvix pabom mexyuwe2o pemonma,
NOTYYEHHble IKOHOMUYECKU YenecooOpasHvle paccmosiHus O00CMABKU HA NPeOnpusimus democepsuca
CYWECMBEHHO NPesblUAIon PeKOMEeHOayul, NPUBeOeHHble 8 HAYUHOU Jumepamype.

Kntouesvle cnosa: asmomobunu, asmompaucnopmuvie npeonpusmus (ATIl), esceonesroe
obcayacueanue (EO), cmoumocms Oocmasku, yenecooOpasHa paccmosHue OO0CMASKY, NPeOnpusmus
asmocepsuca, mekywuti pemonm (ITP), mexnuueckoe obcayscusanue (10), yeuwmparuzosauo-
cneyuanuzuposanuvie npouszeoocmeo (L{CII).

@. 2. Taon. 2. JTum. 14.
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