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THE IMPACT OF THE TECHNICAL CHARACTERISTICS
OF MOTOR VEHICLES ON THE EFFICIENCY OF THE COMPANY

This article explores the issue of vehicle efficiency based on its technical characteristics. The aim of
the study is to identify the most important technical parameters affecting the efficiency of road transport.
The direction of scientific research was to determine the optimal characteristics of the car to achieve
maximum efficiency.

Maintenance takes an important place in the operation of vehicles, and is also aimed at reducing
risks during transportation, since unplanned stops due to repairs can disrupt delivery times. The impor-
tance of the work lies in determining methods for calculating the efficiency of vehicles based on their
technical characteristics. The methodological basis of the study is a comprehensive system of scientific
methods used in the study of the subject of research.

The main result of the research work was the definition of a method that allows you to choose a car
that will be more efficient during operation for transporting cargo. It is proposed to break down the cars
by makes and models, indicate the range at the start of work in the year, the planned weight and mile-
age. The obtained information makes it possible to determine the number of repairs between runs and
the possibility of determining the need for overhaul of the vehicle. While the vehicle is under repair, its
productivity decreases accordingly.

The value of this study lies in determining the ability to choose a vehicle taking into account its tech-
nical characteristics, the frequency of maintenance, which ultimately affects the performance of vehicles,
and for the company to generate income.

The practical significance of the results of the work done is due to the fact that transport companies,
which take full responsibility for transportation, can practically apply the results of this study and deter-
mine more efficient vehicles, based on the fact that the company’s fleet is often worn out.

Key words: transportation, logistics, modeling, maintenance, efficiency.
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ABTOKOAIK KYPAAAAPbIHbIH, TEXHUKAABIK, CMIMTATTAMaAaPbIHbIH,
KOMIAHMSI )KYMbICbIHbIH, TUIMAiAIriHe acepi

BbyA Makana aBTOKGOAIKTIH TeXHMKAAbIK CMMaTTamaAapbl HEri3iHAE OHbIH TUIMAIAITT MeceAeciH
3epTTenai. 3epTTeyAiH MakcaTbl aBTOMOOMAb KOAIriMEH TacbiMaAAay TMIMAIAITiHE acep eTeTiH eH
MaHbI3Abl TEXHMKAABIK, MapamMeTPAEpPAi aHbiKTay OOAbIM TabbiAaAbl. TbIAbIMM 3epTTeyAiH 6arbiTbl
MaKCUMaAAbI TUIMAIAIKKE XKETY YLiH aBTOMOBMAbAIH, OHTaMAbI CMMATTaMaAaPbIH aHbIKTay BOAAbI.

TexHMKaAbIK, KbI3MET KOpCeTy KOAIKTI MmaraaAaHyAa MaHbI3Abl OPbIH aAaAbl >KOHE TacbIMaAAQY
Ke3iHAE TOYEeKEAAEpAI asanTyra GarblTTaAFaH, OMTKEHI >XeHAeyre GarAaHbICTbl >KocrapAaHbaraH
asAAaManap XXeTkizy mepsimMaepiH Oy3ybl MyMKiH. >KYMbICTbIH MaHbI3AbIAbIFbI OHbIH TEXHMKAAbIK,
cMnaTTaManapbl Heri3iHAe aBTOKOAIKTIH TUIMAIAITIH ecenTey 8AICTEPiH aHbIKTayAQ XXaTbIp. 3epTTeyAiH,
SAICHaMaAbIK, Herisi 3epTTey TakbIpblOblH 3€PTTEYAE KOAAAHBIAATBIH FBIAbIMU SAICTEPAIH KELIeHA|
>Kyreci 60AbIN TabblAaAbI.

fbIABIMW-3epTTEeY >KYMbICBIHbIH HEri3ri HOTUXKECI >KYKTi TaCbiIMaAaay YLiH ManpaAaHy KesiHAe eH
TMIMAI BOAQTbIH KOAIKTI TaHAAyFa MYMKIHAIK GepeTiH 8AICTi aHbikTay 60AAbl. KeAikTepAi mapkasap
MEH MOAEAbAEP OOMbIHIIA OOAY, XKbIA GaCbIHAAFbI AMANA30HAbI, >XOCMAPAaHFaH CaAMak, MeH XKYTipicTi
KepCeTY YCbIHbIAAAbI. AAbIHFAH akMapaT XYripicTep apacblHAAFbl XKOHAEY CaHbIH XXK8HEe KOAIK KypaAblH
KYPAEAI KOHAELY KaXKETTIAIMH aHblKTayFa MYMKIHAIK Oepeai. KeAik >KeHAEAIn >KaTkaHAd, OHbIH
OHIMAIAITT TOMEHAEMAI.
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The impact of the technical characteristics of motor vehicles on the efficiency of the company

ByA 3epTTeyAiH KYHABIAbIFbl OHbIH TEXHMKAABIK, CMMATTaMaAapbl MEH TEXHUKAABIK, KbI3MET KOpCeTy
SKMIAITIH eckepe OTbIpbir, KOAIK KyPaAblH TaHAQY MYMKIHAITIH aHbIKTay GOAbIN TabblAaAbl, HOTMXKECIH-
Ae BYA KOAIKTIH OHIMAIAITIHE XXeHe KOMMaHMs yuliH Tabbic Tabyra acep eTeai.

ATKApbIAFAH >XYMbIC HOTUXKEAEpPiHIH MPaKTUKAAbIK, MaHbI3AbIAbIFbI ©3AEPiHE TaCbIMAAAQY YLUiH
GapAbIK, XKayarnkepLiAiKTi aAaTbIH KOAIK KOMMAHUSAAPbI OCbl 38PTTEYAIH HOTMXXEAEPIH iC XKY3iHAE KOA-
AaHa aAaTbIHAbIFbIHA >KOHE KOMIMaHMSHbIH aBTOMOOMAL Napki kebiHece anTapAbikTai TO3FaHbiHa Cyie-
He OTbIPbIN, TiIMAIPeK KOAiK KypaaaapbiH TaHAAM aAaTbIHAbIFbIHA B6ANAAHbBICTbI.

Ty#iH ce3aep: KOAIK, AOTUCTMKA, MOAEAbALY, TEXHUKAABIK, KbI3MET KOPCETY, TMIMAIAIK.
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BAusSIHME TeXHUYECKMX XapaKTepPUCTUK aBTOTPAHCIOPTHbLIX CPEACTB
Ha 3(phpeKTUBHOCTb PabOTbI KOMMNaHUK

AaHHag cTaTbsl MCCAeAyeT BOMpoc 3heKTUBHOCTU aBTOTPAHCMOPTA HA OCHOBE €ro TEXHUYECKMX
XapakTepucTuk. LIeAbio MCCAEAOBAHUS SIBASIETCS BbISIBAEHME HaMbBOAEe BadKHbIX TEXHUUYECKMX Napame-
TPOB, BAUSIOLLMX HAa 3PEKTUBHOCTb NEPEBO30K aBTOMOOMAbHbIM TPAHCNOPTOM. HanpaBaeHem Hayu-
HOrO MCCAEAOBAHUS CTAAO OMPEAEAEHUE OMTMMAAbHbBIX XapaKTEPUCTUK aBTOMOOMAS AASI AOCTUXKEHMS
MaKCMMaAbHOM 3(p(heKTUBHOCTH.

TexHnueckoe 06CAY>KMBaHME 3aHUMAET BAXKHOE MECTO B IKCMAyaTaLmiy TPAHCNOPTA M HAMPaBAEHO
Ha CHM>KEHWe PUCKOB BO BPEM$ TPAHCMOPTUPOBKM, TaK Kak He3arnAaHMpOBaHHblE OCTAaHOBKM M3-3a pe-
MOHTa MOTYT HapPYLLUMTb CPOKM AOCTABKM. 3HAUMMOCTb PabOTbl 3aKAIOHAETCSI B ONPEAEAEHUN METOAOB
pacyéTa 3(pheKTMBHOCTM aBTOTPAHCMOPTAa Ha OCHOBE €ro TEXHNYECKMX XapaKTepUCTnK. MeToAOAOT M-
YeCcKOM OCHOBOM MCCAEAOBAHMS IBASIETCS KOMMAEKCHas CUCTEMA HAayYHbIX METOAOB, MCMOAb30BAHHbIX
npu U3yyeHnn npeameTa MCCAeAOBaHMS.

OCHOBHbIM PE3YALTATOM HAy4YHO-UCCAEAOBATEAbCKOM PaboThl CTAAO OMPEAEAEHME METOAQ, MO-
3BOASIOLLErO BbIOPATh aBTOMOOWAbL, KOTOPbIN OyAeT Hanboree 3pheKTUBEH BO BPEMS IKCMAyaTaLLMM
AAsl epeBo3ku rpysa. [NpeasaraeTcs NnpoBecTy pa3bmBKY aBTOMOOMAEN MO MapKam M MOAEASIM, YKa-
3aTb 3arMac X0Aa Ha HauyaAo paboTbl B FOAY, MAAHMPYeMbli Bec 1 npober. [oayueHHas nHbopmams
MO3BOASIET OMPEAEAUTH KOAUMUYECTBO PEMOHTOB MEXAY Npoberamm 1 HEOOXOAMMOCTb NMPOBEAEHUS Ka-
MUTAAbHOIO PEMOHTA TPAHCMOPTHOIro CPeACTBa. [oka TpaHCMOPTHOE CPEACTBO Ha PEMOHTE, ero npo-
N3BOAMTEABHOCTb CHMXKAETCS.

LIeHHOCTb AQHHOTO MCCAEAOBAHMS 3aKAKOUAETCS B OMPEAEAEHUM BO3MOXHOCTM BblibOpa TpaHc-
MOPTHOIO CPEACTBA C YUETOM €ro TEXHUUECKMX XapaKTePUCTUK M YaCTOTbl TEXHUYECKOTO 0OCAY>KMBa-
HWS, YTO B UTOre BAMSIET HA NMPOM3BOAUTEABHOCTb aBTOTPAHCMOPTa M, AAS KOMMAHWM, HA MOAYyYeHne
AOXOAQ.

[MpakT1yeckas 3HaUMMOCTb PE3YALTATOB NMPOAEAAHHONM PaboTbl 06YCAOBAEHA TEM, UTO TPAHCTIOPT-
Hble KOMMaHuu, Gepylume BCO OTBETCTBEHHOCTb 3a MEepPeBO3KM HA cebsl, MOTYT MPaAKTUUeCKU Mnpume-
HWUTb Pe3yAbTaTbl AQHHOTO UCCAEAOBaHMS 1 BbibpaTh 6oAee 3heKT1BHbIE TPAHCMOPTHbLIE CPEACTBA,
MCXOAS U3 TOTO, YTO aBTOMOOMAbHbINA MAapK KOMMAHMM 3a4aCTy0 3HAUUTEAbHO M3HOLLIEH.

KAtoueBble cAOBa: TPAHCMOPT, AOTMCTUKA, MOAEAMPOBaHME, TEXHUUYECKOE 0OCAYKMBaHWe, 3hdek-
TUBHOCTb.

Introduction

Determining the operating efficiency of auto-
mobiles in an enterprise based on the characteris-
tics of automobiles is an important and related topic
in many organizations. This will improve the effi-
ciency of car park operations, reduce costs, reduce
pollutant emissions, increase competitiveness and
increase the company’s overall productivity. The
efficiency of automobile cargo transportation ser-
vices lies in the organization of the transportation
process, technical indicators and the use of mobile
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configuration. Efficiency can be evaluated based on
the scale and quality of the work. The efficiency of
automobile transportation lies in the organization of
transportation and technical .

An indicator of the effectiveness of dynamic
configuration. Efficiency can be evaluated based on
the quantity and quality of the work performed (Jian
et. al., 2017). By reducing travel time, transportation
makes our lives easier. Transportation is an impor-
tant part of logistics. All functions depend directly
on it. In the logistics chain, all buildings are indi-
rectly or directly related to transportation. The time
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required for the transportation of goods, transporta-
tion costs, transshipment, and paperwork of goods is
a logistics process.

Automobile transportation is an important factor
in the country’s economic development. All processes
directly depend on the decision-making of various in-
dustries: technology, management and organization.

An is a pandemic that has spread to all business
sectors, affecting the economy of every country.
The logistics department suffered the least losses
because grocery stores (the only fully operational
group of companies) had normal supplies. There-
fore, the goods will have to be delivered to the store
and the manufacturer will continue its work. Manu-
facturers need raw materials.

The production process directly depends on the
transportation logistics. Timely decision-making is
an important factor that has a significant impact on
logistics during the pandemic. This is very impor-
tant for the efficiency of automobile transportation
(Anikin, 2021).

The purpose of this research is to determine the
most important factors and factors that affect the ef-
ficiency of automobile traffic, as well as to deter-
mine the optimal performance of the automobile to
obtain maximum efficiency. Research subjects in-
clude the following tasks:

- analysis of technical characteristics of cars,
such as engine power, fuel consumption, weight,
aerodynamic parameters and other parameters;

- research on the environmental performance of
cars, such as emissions of harmful substances and
carbon dioxide;

- identification of the needs and preferences of
consumers in relation to the characteristics of the car
related to its efficiency;

- comparative analysis of different car models
based on their characteristics to determine the most
effective option.

The object of the study is automobile transport
and transport companies the subject of the study is
the efficiency of automobile transport according to
its characteristics.

Literature review

Many researchers have conducted and continue
to study the effectiveness of autonomous transporta-
tion by analyzing its various characteristics. In the
scientific paper of Volkov V.S., Butorina T.A and
Filatova G.M. (2013) technical and recycling indi-
cators established that affect the efficiency of auto-
mobile transportation operations, divided into two
groups:

- coefficients of technical readiness, release
and use of rolling stock; coefficients of utilization
of load capacity and mileage, average distance of
travel with cargo and average distance of transporta-
tion; idle time under loading and unloading, time in
the outfit, technical and operational speeds;

- the number of rides, the total distance of trans-
portation and mileage with cargo, the volume of
transportation and transport work.

The most important tool ensuring the constant
high readiness of the vehicle for transportation is
timely maintenance and repair. Maintenance is the
main component of risk reduction in the organiza-
tion of transportation, namely technological and
technical functions such as:

- washing;

- cleaning work;

- bracing;

- regulation;

- timely lubrication;

- troubleshooting (Kaplan et. al., 2016).

Authors (Rassadnikova, 2013) to choose a ratio-
nal route, a modified neighbourhood variable search
algorithm is used. In order to solve routing prob-
lems with time windows, the following algorithms
are of the greatest interest: search with exceptions
(Laporte, etc., 1998), a genetic algorithm (Jeon, etc.,
2007), an algorithm based on ant colonies (Jian,
2024) and neural networks (Haykin, 2009), simulat-
ed and deterministic annealing (Osman et al., 1993)
search for a variable neighbourhood (Mladenovic et
al., 2018).

Modern vehicle maintenance and repair research
emphasizes the importance of integrating innovative
methods and technologies to improve fleet reliabil-
ity, optimize costs, and reduce environmental im-
pact.

Fleet renewal and vehicle lifecycle (Russo,
2020) has a relationship between fleet renewal, re-
pair costs and car lifecycle. Taking into account the
operational characteristics of vehicles in the process
of updating the fleet will minimize repair costs and
increase overall operational efficiency. Emissions
monitoring and environmental aspects (Khalil,
2019) also have an impact on repair work, on com-
pliance with environmental standards for vehicles.
When analyzing the emission monitoring system, a
connection is observed with the technical condition
of the engines. Therefore, transport companies are
encouraged to improve repair processes, both for
transport efficiency and for compliance with envi-
ronmental requirements.

In the era of modern innovative technologies,
applied innovations are used in repair management
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(Bandyopadhyay, 2019). For example, the engineer-
ing methods of reliability used are applied in repair
management systems. Optimization approaches are
used to manage service processes aimed at reducing
operational downtime and improving economic ef-
ficiency.

Real-time monitoring systems (Young, 2020)
can assess the condition of vehicles. Predictive ana-
lytics can improve fleet reliability and speed up re-
pair decisions.

Various parts inventory management systems
(Morsali, 2018) allow for a hybrid model that takes
repair cycles into account. This approach helps to
improve the availability of spare parts, reduce costs
and increase the efficiency of repair work.

Intelligent systems and vehicle diagnostics (lo-
annou, 2021) influence predictive repair strategies.
The role of sensors and machine learning algorithms
in accurate fault diagnosis is increasing.

Control of technical parameters (Filimonov,
2022) are aimed at diagnosing malfunctions of ve-
hicles with high carrying capacity. It is necessary to
strictly control the technical parameters to increase
the reliability of the operation of vehicles.

Predicting failures is important for the efficient
operation of transport work (Wang, 2021) This ap-
proach increases the accuracy of diagnostics and al-
lows better planning of repair work. In the future,
this will avoid downtime of vehicles.

10T and real-time repair (Jones, 2017) is applied
to monitor vehicle health. Sensors are installed on
more important units that transmit their operational
state in real time. This will allow timely identifica-
tion of repair needs, reducing operating costs.

Modern research confirms the importance of ap-
plying innovative technologies (Al-Ali, 2023) such
as IoT, deep learning and predictive analytics in
vehicle maintenance and repair. They help improve
transport reliability, optimize costs and minimize
environmental impact.

Methodology

The solution of problems involves the selection
of comprehensive research methods, the sufficient
nature of the phenomenon to be studied and specific
research tasks: analysis, logical reasoning, induc-
tion, description, observation, statistical methods,
etc.

General scientific research methods:

1. analysis — decomposition of a study object
into components to study its structure;

2. deduction and induction are methods of logi-
cal thinking used to formulate conclusions;
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3. description — systematization of object char-
acteristics;

4. statistical methods — for quantitative analysis
of transportation characteristics.

Trajectory is a wrong indicator, which requires
some factors that must be considered in order to
make the most accurate prediction (Volkov, et.
al., 2013). For example, road infrastructure, road
quality, unpredictable road construction. To report
changes traffic volume, you need to add a road map
and other help on the way.

According to the planned production plan of the
mobile phone assembly repair program, the infor-
mation contained in the original production plan is:

- real estate located in the city center;

- characteristics of the production base;

- technical usage meter characteristics.

In the case of road transport, the load is taken
into account in tons and ton-kilometers. Currently,
three indicators are being analyzed in the industry:

- cargo volume in tons;

- cargo turnover in tonne-kilometers;

- total mileage in kilometers (Chiou, et. al.,
2015).

Methods for calculating the efficiency of ve-
hicles:

1. Method based on daily performance of one
vehicle:

- calculation of daily power (capacity);

- extrapolation per year taking into account the
fleet utilization rate and days of operation;

- Summarizes the characteristics to evaluate by
company, region, or country.

2. Method based on the performance of one mid-
list autotone:

- calculation of annual productivity of one auto-
tone in tons and ton-kilometers;

- multiplication by the carrying capacity of the
average number of cars to obtain an annual plan.

The first two indicators are indicative, but this
does not mean that they should not be economically
justified.

These characteristics of the mobile reservoir ex-
traction study can be calculated using two methods
(annual averages):

- based on the daily work plan of the car;

- annual performance plan based on automatic
averaging.

Methods of performance evaluation. First, cal-
culate the daily power (that is, it has been an annual
function, and the daily productivity of the car has
doubled: the number of days of use has increased the
coefficient of use of parking spaces. Then summa-
rize the annual performance of individual cars and
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determine the entire operation process of the auto-
matic transmission group. This method is the most
convenient.

By analyzing the company’s operations and ef-
ficiency, the scope of this method can also be ex-
panded by selecting objects from different car parks
such as cities, regions, and countries.

Another way. First, it is necessary to calculate
the average annual productivity of automobiles in
tons and ton kilometers. Then by multiplying the
average annual vehicle productivity index by the
average number of cars in Georgia, the annual plan
is determined on the basis of appropriate indicators
(Hyde, et. al., 2017).

Taking into account individual operators, it can
be seen from the example of company analysis that
each method is used to calculate the characteristics
of a company’s production plan with an active mo-
bile configuration, and then scale to the size of the
company.

Applied methods:

- economic analysis: assessment of traffic vol-
ume and substantiation of indicators;

- Planning and scaling: Create long-term plans
and KPIs for fleets at company, city, or country lev-
els.

The study was conducted taking into account the
following main provisions:

- the development of freight transportation, tak-
ing into account the main trends in the current cargo
turnover;

- determining the effectiveness of a vehicle de-
pending on its technical characteristics;

- modeling the process of delivering goods to
consumers and the impact of vehicle serviceability
on delivery time.

Parameter’s year of manufacture, mileage and
carrying capacity directly affect the efficiency, reli-
ability, efficiency and safety of cargo transportation.
Their analysis allows you to optimally select trans-
port for specific tasks, minimize risks and increase
the profitability of transportation. An example of a
formula:

Table 1 — The planned amount of daily car maintenance

N Ltot (D)

where:

N., — the number of major repairs;

L — total mileage (by brand) for the planned
period;

Lanm — average daily mileage, length.

Ltot
Nigp = ——— (2
fem2 Ll - Nc.r".

where:

N,; _, — number of technical services Ne2 and
Nel for the planned period;

L — total mileage (by brand) for the planned
period;

L, — the mileage rate between TS-2, TS-1;

N..,. — the number of major repairs.

Ltot
Nis-1= L—z — (Ney. + Nes — 2) 3)
where:

N,, _; — number of technical services No2 and
Nel for the planned period;

N,, — technical maintenance;

L — total mileage (by brand) for the planned
period;

L, — the mileage rate between TS-2, TS-1;

N.., — the number of major repairs.

If you take into account the number of re-
newals, then don’t forget to maintain and replace
consumables. The problem may also be that
there may be no spare parts. Truck drivers often
buy second-hand parts, which is due to the fact
that it was in freight vehicles until 2000. There
is no New Year at all. Donors use spare parts
for old and new machines. This can also affect
transportation delays during maintenance, which
has a negative impact on time. Therefore, it is
recommended to use and purchase parts at the
same time as transportation.

The data in relation to the number of services
per day and the days of operation will be calculated.

toutmicse | Pt [ Ty Pl vt o By or_ i o
ZIL — 555 69600 thous. 11000 xm 2200 km 2 274
KAMAZ 96100 thous. 11000 xkm 2200 km 4 548
UAZ- 452 95400 thous. 11000 km 2200 km 2 274
Note — compiled by the author based on sources (kolesa.kz, 2024)
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Table 2 — The outcome of the data in relation to the number of services per day and the days of operation

Name ZIL — 555

KAMAZ UAZ - 452

Quantity TS -2 69600/11000-2 = 4

96100/11000 -4 =5 95400/11000-2 = 7

Quantity TS — 1 69600/2200 — (4+4) = 24

96100/2200 — (4+5) = 35 95400/2200 — (2+2) = 34

The number of daily

maintenance, by car-days 274

548 274

Note — compiled by the author based on sources (kolesa.kz, 2024)

The bill stipulates that the daily planned main-
tenance of the car is equal to the planned indicators
of vehicle activities during the day. As the second
step in studying the efficiency of car use, consider
planning maintenance and repairs during downtime,
which will reduce the efficiency of any car park. It
is necessary to calculate the days when the car stops
for repair (precautions):

duration of the maintenance break;

maintenance downtime (Zhang, et. al., 2019).

Other types of services are provided between
shifts when the car is not in use and are therefore ex-
cluded. They are completely ignored. During main-
tenance and repair, the downtime of rolling compo-
nents can be calculated according to the formula:

N o *® DC + Ltot
1000 + I,

ST, = “4)

where:

ST, — stoppage time;

N.— number of capital repairs;

D, — duration of major repairs, calendar days;

L. — total mileage of cars, km;

I, — the duration of vehicle downtime during
maintenance and current repairs, days per 1000 km
of mileage.

Based on this, it is possible to obtain standards
for downtime of transport during major repairs and
the time taken by transport during maintenance,
starting from oil change in the engine and ending
with the replacement of pipes, wires from the elec-
trical component. Maintenance plays an important
role in the operation of transport, since the frequen-
cy coefficient of the stay of transport under major
repairs directly depends on it:

Table 3 — Transport downtime standards for capital and maintenance

The brand of the car Total mileage The rateni)afj g::gj?rl: during | The dow;;irn;%(r)%tii?.r ™=2
ZIL - 555 69600xm. 0,7 day 0,1 day
KAMAZ 96100 xm. 1 day 0,2 day
UAZ —452 95400 km. 0,6 day 0,1 day
Note — compiled by the author based on sources (Kolesa.kz, 2024)

As part of the study, other car brands can be evalu-
ated, but these variations were chosen due to the fact
that their characteristics are more accessible, since they
are the most relevant and exploited on the scale of ur-
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ban transport, therefore. The procedure and method of
drawing up a production program for the operation of
rolling stock for cars operating on piece-rate payment,
consider the example of a car farm (see Table 4).
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Table 4 — Data from the production program of the motor transport industry for the operation of rolling stock for the planned year

Indicators Total including

1 2 3 4 5
Average number of cars, units 4 1 2 1
The average length of stay of the car in the outfit, h 8 8 8 8
Car park utilization rate 0,75 0,75 0,75 0,75
Mileage utilization factor 0,9 0,9 0,85 0,9
Load capacity utilization factor 0,9 0,9 0,9 0,8
Technical speed, km/h 50 50 50 50
Downtime during loading and unloading per ride, h 0,8 0,8 1 0,65
Average distance of cargo transportation, km 60 50 80 50
Continued table 4
Output per average tonne of load capacity:
Thous. t 0,8 0,8 0,85 0.8
Thous. km 49,2 47,5 54,2 46,0
The load capacity of the car park, t 9 5,5 26 3
Transportation volume, thousand tons 9 5,2 18 3,1
Cargo turnover, thousand tkm 616 258 1436 154
Total mileage, thousand km. 95 70 144 72
Including mileage with cargo, thousand km 84 63 130 58
Note — compiled by author based on sources (Kolesa.kz, 2024)

When planning, the first method first determines =~ where:

the indicators of the daily productivity of one car:
the volume of traffic (in tons), cargo turnover (in
tkm.) and the average daily mileage (in km.). Based
on the data given in Table 3, we will calculate the
daily productivity indicators. The average daily
mileage can be determined by the formula:

L T, + Vi + Igr
“ ti+legr*Ve*B

)

Table 5 — Average daily mileage indicators

L. — average daily mileage, km;

T, — the average duration of operation of the car
in a shift, h;

V:— speed, km/h;

L.or — average distance of a trip with cargo, km;

ti— downtime during loading and unloading, h;

B — the coefficient of effective mileage of the car.

Substituting the values into the formula, then
determine the average daily mileage:

ZIL - 555 KAMAZ UAZ — 452
Caloulation | €€ =8%50%50/50 40,6550 * | Lec=8*50*65/65 +0,65 *50 | Lec=8* 50 * 50/ 50 +0,65 * 50
alculatio 0,70 =274,9 0,70 = 296,3 * 0,80 = 240,1

Note — compiled by the author based on sources (Kolesa.kz, 2024)
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Then the annual production program for all
trucks is determined. The annual performance indi-
cators of the plan are determined by the product of
the productivity of one unit per day for days in op-
eration. The formula has the following form:

A, = B, »365* Kf.u. (6)

Table 6 — Data defining the days of operation of the transport

where:

A, —annual efficiency;

P, — the productivity of one unit per day;

K, — car park utilization rate.

Table 6 shows the data when the transport was
operating. And based on the results of the total mile-
age, we can identify the most productive car of the
three compared.

ZIL — 555

KAMAZ UAZ - 452

Calculation All>=1%*365%*0,75=274

Al =2%365%*0,75 =548 All>=1%*365%*0,75=274

Note — compiled by the author based on sources (Kolesa.kz, 2024)

Table 7 — Average transportation distance

Indicator ZIL — 555 KAMAZ UAZ -452
Average full ride distance 60:0,9 = 66,7 km. 80:0,85 =94 km. 50:0,9 = 55,6 xkm.
Driving time 66,7:50=1,3 h. 9:50=1,9 h. 55,6:50=1,1 h.
Number of rides 8:(1,3+0,8) = 3,81 8:(1,9+1)=2,8 8:(1,1+0,6) = 4,7

Daily traffic volume

5,5x0,9x3,81=189t.

13x0,9x2,8=328t.

3x0,8x4,7=11,3t

Daily cargo turnover

18,9 x 50 = 943 tkm.

32,8 x 80 =2620,8 tkm.

11,3 x 50 = 565 tkm.

Average daily mileage

66,7 x 3,81 = 254,1 xm.

94 x 2,8 =263,2 xm.

55,6 x4,7=261,3 km.

Note — compiled by the author based on sources (Kolesa.kz, 2024)

Substituting the found values from the table into
the formula, you can determine the days when the
car was working.

The annual performance indicator of the plan is
based on the first method. The calculation results are
presented Table &.

Table 8 — The annual performance indicator of the plan is found by the first method
Indicator ZIL - 555 KAMAZ UAZ -452
The volume of traffic, 18,9 *274=52 32,8 %548 =18 11,3%274=3,1

thousand t.

Cargo turnover, thousand tkm 943 *274 =258

2620,8 * 548 = 1436 565 * 274 =154

Total mileage, km 254,1 *x 274 ="70

263,2 * 548 = 144 2613 *274="172

Note — compiled by the author based on sources (Kolesa.kz, 2024)

The development of the program’s production
indicators began with the second method, used in
the automotive industry with a large number of car
brands, by determining annual performance from
the average automatic performance of the car. The
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annual productivity of an average vehicle per ton-
kilometer is equal to the product of average daily
kilometers, mileage utilization factor, load capacity
utilization factor, number of calendar days per year,
car park utilization factor:
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Wtem = Lec* B+ y » 365 = Kf.u. (7

where:
L. — average daily mileage, km;

B — the coefficient of effective mileage of the
car;

vy — load capacity utilization factor;

K, — car park utilization rate.

Table 9 — Calculation of the rolling stock production program according to Table 8

ZIL — 555

KAMAZ

UAZ —452

Wtkm =274,9 * 0,9 * 0,9 * 365 * 0,75 =
61 thous. tkm.

Wtkm = 296,3 * 0,85* 0,9 * 365 * 365 *
0,75 = 62,1 thous. tkm.

Wtkm = 240,1 * 0,9 * 0,8 * 365 * 0,75 =
47,3 thous. tkm.

Note — compiled by the author based on sources (Kolesa.kz, 2024)

Based on the results obtained, it is obvious
which kind of transportation more involved in work
that requires more frequent maintenance. Therefore,
when organizing the use of road transport networks
to transport the loads that are most suitable for this
type of car, people should not look for alternatives,
because Kamaz is 10% better than any other auto-
matic means of transport.

Results and discussion

As part of the description, it should be noted that
compliance with quality improvement and mainte-
nance plans can not only reduce long-term main-
tenance costs, but also modernize the management
system. The management system uses appropriate
management efficiency to redesign the car park as
part of a planned car park expansion project to im-
prove road traffic. In order to determine the optimal
maintenance rate for motorized traffic, a table has
been developed for each vehicle, showing the num-
ber of steps performed before the start of operation
each year, the planned weight and the distance trav-
eled. Taking into account the processing conditions
and flow parameters between repairs, it is necessary
to introduce the following parameters.

Based on the data, the cars are divided into
models to determine the most efficient cars. Then
the table allows us to determine the total number of
repairs for each car brand (Kochinov, et. al., 2014).

Based on this information, we can share brands
and models to help us evaluate the most efficient
cars on the highway. Transport models were chosen
based on the popularity and quantity on the market
of the Republic of Kazakhstan. In particular, the
number of vehicles was calculated from information
taken from the car sales website Kolesa.kz. The in-
formation was analyzed using the available built-in

filters on the site. The choice of special vehicles was
carried out according to such parameters as the year
of production, mileage and carrying capacity. Thus,
the first 20 cars were determined.

The choice of special vehicles for the transporta-
tion of goods was determined by the parameters of
the year of production, mileage and carrying capac-
ity due to the following reasons:

- year of manufacture: older cars require more
maintenance and have a greater risk of breakdowns
during transportation, which increases operating
costs;

- mileage: Mileage shows the degree of wear on
the car. The higher the mileage, the greater the risk
of failure of components and assemblies. Timely de-
livery is critical for trucking. High-mileage vehicles
can be less reliable and require unplanned repairs.
High mileage is often associated with high fuel con-
sumption and maintenance costs;

- load capacity: the right choice of load capac-
ity allows you to minimize the number of trips and
optimize fuel costs and time. Compliance with load
capacity requirements is important to ensure safe
movement and stability of the car.

The last step is performed by analyzing and sim-
ulating the process of calculating the power of the
car. Based on these statistics, the anelogic program
created a model that uses GIS mapping software to
display the best possible measure of road traffic ef-
ficiency in real time.

In order to improve work efficiency, laboratory
conditions must be observed (Myerson, 2012). By
creating a traditional supply chain, one can con-
sider an original picture showing how suppliers
deliver goods to traditional consumer stores. The
program also allows you to understand how the
“sustainability” parameter affects the stable opera-
tion of the logistics chain (Morozova et. al., 2022).
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Therefore, this parameter should be one of the ba-
sic requirements when using cargo transportation
in logistics. In addition, you can also take into ac-
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count the following parameters: depreciation, war-
ranty, load capacity, novelty of the car and total
mileage (if used).

Figure 1 — The layout of the consumer store
Note — compiled by the author using the (AnyLogic program, 2024)

1 shows a simple structure with several com-
ponents:

- car park;

- factory A (together with supplier A);

- factory B (together with supplier B);

- online store.

The buyer buys the product in the store. Each client
gets a different number of resources A and B (for ex-
ample, 1A and 3b or 3A and Ob). Commercial resources
were exhausted, and the signal came to the caravan, it
is necessary to purchase a certain amount of certain re-
sources, which happened (Palagin, et. al., 2015).

At the same time, the parking lot keeps the car
for a certain period of time, that is, when the car
is driven, its power is exhausted. If the power of a
national-level car is 0, the car will disappear with
the resources it carries (simulating damage and load
damage). In order to restore operational capacity,
the car must be repaired in the fleet.

In order to increase the efficiency of a particular
chain and increase the number of modes of transpor-
tation, it is necessary to maintain the car in the fleet
for a certain period of time, and in order to minimize
road damage, more efficient vehicles are needed.

Truck Fleet

Figure 2 — A ready-made scheme with an imitation of sending goods from warehouses
Note — compiled by the author using the (Anylogic program, 2024)
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In accordance with Figure 2, you can see how
cars are in constant cyclical motion in the logis-
tics chain. That is, interruptions should not occur,
or at least should minimize any risk that may re-
sult in the downtime of the product and its delay.
Calculating by the formula, it is possible to select
them as “basic” by identifying durable cars that
can withstand a heavy load. And leave less durable
ones in reserve, which, in case of breakdown of
strong ones, can immediately replace them. Thus,
we reduce costs and keep up the pace. Of course,
such schemes require good capital, which will be
able to provide a large number of vehicles. But for
logistics, first of all, all the rules of logistics should
remain a priority.

Therefore, one of the most likely things to hap-
pen is that the country will cope with an increase
in traffic, more investment in infrastructure, and the
introduction of a large number of commodities.

Overload, changes in production and logistics
practices, deviation from the busiest locations. Such
a decision may be acceptable, but it is certainly far
from economic optimism for two reasons.

First of all, some of the available power of the
system is rarely used, for which users do not a price
comparable to the cost and operators have no incen-
tives to meet users’ costs and preferences.

Second, there are obstacles to the effective dis-
tribution of investment, especially in the public
sector. Government investment has largely offset
its impact, because some high-yield projects have
been approved, while others have been implemented
through low-yield . If many companies do not man-
age the market in the best way and hinder competi-
tion, private sector investment may prove ineffec-
tive. It is possible to estimate possible future costs
related to other direct consequences of delays and
congestion, but it is also possible to estimate other
costs of “normal operation” scenarios, such as land
use and model distortion costs.

Regional development-difficult to detect or pre-
dict. Changes in public policy will enable the coun-
try to make better use of existing opportunities and
make investment decisions that bring significant
economic benefits compared to the current situation.
In Kazakhstan, almost 98% of companies work in
the transportation and warehousing sector,

They belong to the category of small businesses
that hire less than 100 people. On average, compa-
nies with 101-250 employees accounted for 1.4%,
and only 0.6% were large enterprises with more than
250 employees. It should be noted that the same pro-
portion is found in other economic sectors, among
which the number of small businesses is 97,7%,

the average is 1,7%, and the upper limit is 0,6%
(Tebekin, et. al., 2018).

94% of small warechouse companies are private-
ly owned, and only 5.6% are created with foreign
capital. Government agencies account for 9.8% of
large companies. Other information 90% of freight
is handled by 1-2 autonomous vehicles, and only
10% of the vehicles are owned by transportation
companies.

Conclusion

Currently, most of the transportation is carried
out by the centralized transportation method. This
method consists in the fact that the entire respon-
sibility for transportation is assumed by the trans-
portation company. Transportation planning is a
complex process that requires precision and speed
in decision making. And therefore, logistics compa-
nies take full responsibility for themselves, starting
from loading the goods, ending with its shipment
and unloading. The system is easier to manage if
you know all its subtleties.

Advantages of centralized transportation:

- freight forwarding services are carried in full;

- drawing up a contract for transportation;

- distribution of responsibilities between supply
chains;

- the calculations are performed by the company
‘s side;

- usage of all transport for more optimal trans-
portation;

- reducing the number of downtime;

- increasing the mileage utilization factor;

- reduction in the number of maintenance per-
sonnel;

- exclusion of freight forwarders from the chain,
as drivers act instead of them (Bakshi, et. al., 2014).

Due to its simplicity and uniqueness, the central
space is more popular today. Despite its advantages,
some prefer the distributed mode of transportation,
and customers require it because they are very reli-
able. This method is more convenient for small-dis-
tance transportation, because when shipping from
abroad, customers are likely to encounter many
problems in loading the goods into the documents.

Using a centralized method with simulation
can significantly reduce processing and calcula-
tion time. Accurate numbers and the right route
can reduce costs and risks. The application and ap-
plication of the centralized transportation organi-
zation method are considered, and its location is
optimized. Using a permanent driver instead of a
freight forwarder can save prices because the route
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is known to the driver and the approximate road
infrastructure, and for the company driver to be-
come a reliable operator. The nuances here can be
considered that the stability of the application of
this method will last for a sufficient period of time.
But just like any logistics company with all reputa-
tions based on work experience, this nuance can be
considered an achievement.

The second method is to unify the travel law.
This organizational structure method can unify and
strengthen the communication between the structure
and the infrastructure. Brigade forms can be divided
into categories: drivers, porters, warehouse workers,
and operators. The form of brigade has its own func-
tions and functions. When the entire supply chain
of each crew member works in stages, risk can be
reduced and productivity can be increased. At each
stage, the relationship between the slides is maxi-
mized because the slides are known. All wages are
evenly distributed, except for overtime or trips de-
signed to exceed a fixed plan. In other words, all
brigades are interested in the work they are doing.
Due to the connection between the links, the entire
chain is connected as much as possible.

The agreement between the brigades, no one
may fire or add an employee without the consent
of all other members of the brigade, should not be
ignored. This reduces internal differences between
workers, thereby increasing productivity relative to
good relationships.

The third and most common mode of transpor-
tation is multimodal transportation. Today, its ap-
plication is very timely, because most transportation
services are carried out by rail.

Multimodal transport includes products and raw
materials, which are transported in containers by
various means of transport, such as container ships,
semi-trailers and trains. This type of transportation
involves grouping goods into cargo units (contain-
ers, movable baskets) to minimize loading and un-
loading operations and reduce the chance of loss,
damage or theft. They also facilitate their transpor-
tation or overloading to various modes of transpor-
tation (automobile, railway, sea, etc.). Used when
delivered to the final destination.

Containers designed for multimodal transport
comply with the rules of the International Organiza-
tion for Standardization, which allow goods to stay
in one container between modes of transport instead
of being transferred to a new container of another
size. Multimodal transport should not be confused
with multimodal transport (Sivakov, et. al., 2017).

In view of the above situation, it can be said that
the introduction of systematic calculations, the use
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of information and mathematical formulas, their op-
timization and adaptation will contribute to the im-
provement of transportation.

Using new concepts to determine the quantity,
intensity and time of transportation can increase
productivity through data collection and statistical
data input. Four types of data required for imple-
mentation

Transportation capacity analysis:

- information on national trends in freight vol-
umes, freight volume, capital expenditures and car-
go system performance;

- case studies of delivery and planning projects;

- interviews with industry representatives;

- cargo transportation;

- evaluation of the latest research on transport
companies (Tebekin, et. al., 2018).

In the case the basic direction of political and
economic conditions remains the same as in the past,
then the cumulative development will give people
an understanding of the development prospects of
cargo transportation in the coming decades.

The study shows how institutional and manage-
ment factors affect company’s ability to respond to
changing needs.

The development of commodities in the last
century was characterized by increased efficiency
and increased types and complexity of services pro-
vided, aiming to provide customers with significant
benefits. The main sources of productivity growth
change over time.

They include the combination of capital accu-
mulation and the of further technological improve-
ment, as well as cyclical major breakthroughs.
Breakthroughs are revolutionary changes in tech-
nology (including vehicles, infrastructure, and in-
formation systems).

These trends show that the emergence of socio-
political forces will have a new impact on the de-
velopment of transportation vehicles in the coming
decades. The increase in population density, urban-
ization and prosperity have led to

Disputes between freight and passenger trans-
portation; disputes between freight, residential, rec-
reational and other competitive land uses; increased
requirements for pollution control. These factors
usually increase the cost of capacity expansion and
increase investment risk (Tebekin, et. al., 2018).

The study revealed key technical parameters
affecting the efficiency of the operation of vehi-
cles for cargo transportation. The main result of
the work was the determination of a method that
allows you to choose the most efficient vehicles
based on their technical characteristics, such as
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range, carrying capacity, mileage and frequency of
maintenance.

An important aspect of the study is maintenance
accounting, which directly affects the performance
of the fleet. Unplanned stops due to repairs reduce
the efficiency of transportation and can lead to de-
lays in delivery, which is especially critical for
transport companies. The breakdown of vehicles by
brand and model, as well as the analysis of intervals
between repairs and overhaul, allow companies to
more accurately plan the operation of vehicles and
minimize downtime.

The practical significance of the study lies in
the fact that its results can be applied by transport
companies to optimize the fleet, which is especially
important in the operating conditions of worn-out
vehicles. The determination of the most efficient ve-
hicles helps to increase the productivity of vehicles,
reduce costs and, as a result, increase the profitabil-
ity of companies.

Thus, this work is valuable both from a theo-
retical point of view and from an applied point of
view, offering specific methods for improving the
efficiency of road transport based on the technical
characteristics of cars.
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