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Abstract:  

This article focuses on the effective organization of the process of servicing automobile flows, 

as well as improving the efficiency of cargo transportation and reducing the daily unproductive 

downtime of vehicles. Relevant recommendations are given to improve the performance of 

gross services and improve the efficiency of work. 

 

Keywords: loading and unloading, automobile, transportation, effective, cargo dispatch point, 

queue, wait. 

 

 

Introduction 

In the process of loading, vehicles arrive at random times, while the start and continuation time 

of mass maintenance is expressed by random parameters. At the same time, the processes 

occurring in the service system are random processes [1, 2]. 

Examples of such flows in shipping activities are flows of various types – cargo volume, 

paperwork, number of shipments, number of cargo recipients, delivery address, waiting in line, 

loading and unloading. The behavior of the system is usually determined not by one, but by 

several streams of events at once [3, 5]. 

In order to give appropriate recommendations for improving gross service activities and 

improving work efficiency, it is advisable to use the following indicators:  -the intensity of the 

influx of applicants for service;  -the intensity of service; n -the number of service points; m -

the number of cars waiting in line; radp -the probability that loaders will wait for cars; waitt -

vehicle speed average waiting time for service. 

The transition of queuing from one state to another occurs under the influence of very specific 

phenomena – the fulfillment of orders and their maintenance. A sequence of events occurring 

one after another at random time is called an event stream [5, 6]. 

States of mass service systems are usually represented by rectangular or round shapes, and 

possible directions of transition from one state to another are controlled by directed arrows 

connecting these states [7, 8]. 

In this case, the system can be in one of three states: let channel 0S –(waiting); channel 1S –is 

busy with maintenance; channel 2S – is busy with maintenance and there is one order in the 

queue. 

The transition of the system from state 0S  to state 1S occurs under the action of the simplest 

application current with an intensity of λ01, and the system is transferred from state 1S  to state 

0S  through a service current with an intensity of λ10. 
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Since the probability that the system will remain in one state or another is probabilistic, the 

probability that the system will be in state iS  during  t   is called the probability of the i   state 

of queue systems )(tSi  and is determined by the number of services received. 

A random process that occurs in the system at random points in time nk ttttt ...,,...,,,, 210  the 

system is in one or another discrete state known sequentially. 

Such a random sequence of events is called a Markov chain, if for each step there is a probability 

of transition from one state iS  to another independent jS  due to when and how the system moved 

to the state iS , then the Markov chain is described using the probabilities of states, and they form 

a complete group of events, so their sum is one. 

For example, a daily order from j  consumers ( jQ )compared to the average number of cars 

serviced per day and the intensity of arrival at the point ( ) is defined as: 

hauto
Tq

QQQ

wstn

j
/75,3

80,125

200100200250...21
=



+++
=

+++
=


    (1) 

where −jQ  is the volume of daily orders, t; −nq  is the load capacity of the car, t; −st  is the 

coefficient of static use of the load capacity of the car. 

If there are 3=m  machines in the queue, then newly arriving machines have to spend time 

waiting for service, since the average time to load one machine is 8=yukt  minutes, and to load 

1=n  single loader. If the average cost of loading one car is 0,301 =c  thousand soums, the 

intensity of the flow of applicants for the service is 75,3=  auto/hour, then we analyze the 

operation of the service system from 800 to 1700 hours, i.e. we assume that one day of work is 

8=wT  hours, and determine the optimal solution (Fig.3). 
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Figure 3. Effective organization of the process of servicing the flow of vehicles entering 

the queuing system, a block diagram of the algorithmю 

 

The effective organization of the process of servicing the flow of vehicles is presented in the 

algorithm-block scheme in Figure 3, in which the operations below are performed in each block: 

In the 1A  block, the initial data is entered j , 
jQ , nq , 

st , 1c , wT , m , n , 
loadingt ; 

In block 2A , the cadence of the arrival of cars at the service point is determined by  ; 

In block 3A , the service speed of the boot tool will be found  ; 

In block 4A , the ratio of the flow of cars to the speed of service of the loading vehicle of the 

arrival at the service point is determined  ; 
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−5A below condition 5,0  is checked in order to effectively organize the speed of service in 

the block; 

In block 6A , the probability of denial of Service is determined radр ;   

The relative permeability of the service point in block 7A  is F ;  

In block 8A , absolute conductivity N  is determined; 

In block 9A , an average queue length of queueL  is found; 

Block −10A  determines the average queue downtime of waitT ; 

−11A the average number of orders served in the block is determined serviceL ; 

Block −12A  determines the average number of orders in the system ordekL ; 

At the loading point in block −13A , the average stay time of the car is determined TT ; 

In block −14A , the economic transmission of the car in the one-day wait at the loading point is 

determined YS ; 

In block −15A , the one-hour wage of the loading vehicle is determined hourS  and the value of 

the daily untimely transmission of cars is determined commonS . 

Conclusion. Thus, the average share of cars rejected or waiting for their turn was 20%, which is 

hourpTt radwwait 33,1167,08 ===  for one car operating for 8 hours in one working day. 

If the car's one-hour wage is estimated at 2501 =S  s., then the cost of one-day economic inflows 

of 3 cars will be. soumSmtS waitcommmon 997500250000333,11 ===  
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