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SIMULATION OF CARGO TRANSPORTATION USING CONTAINER BLOCK 
TRAIN TECHNOLOGY 
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Abstract. Purpose: The purpose of this work is to determine the economic and mathematical model 
of cargo transportation using block train technology. Design/methodology/approach: The author 
uses scientific methods of analysis and synthesis, classification, mathematical statistics, economic 
analysis, and mathematical technical modeling. The object of the study is the Tashkent-Tovarnaya 
railway freight station of the Uzbekistan Railways Joint Stock Company. Findings: With an 
increase in the reserve up to 15%, the idle time of containers on railway tracks increases by an 
average of 15.3 hours, but the idle time at the yards is reduced by 15.8 hours. Additional 30 minutes 
are saved by speeding up the sorting of containers during customer service. Originality/value: The 
resulting methodology makes it possible to predict the duration of the turnover of a block- train 
and is a kind of imitation of the Uzbek railway network from the point of view of starting a 
container block-train. 
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1    Introduction 

 
The most common types of cargo transport are road and rail transport. Railways and highways 
serve as the foundation for specialization and concentration of production. The development of 
transport infrastructure leads to an increase in trade and a rise in the competitiveness of the country 
as a whole. The negative aspects of the increase in vehicles number are emissions into the 
atmosphere, environmental degradation, and a rise in cases among the population. 

Investment in transport infrastructure leads to a decrease in the share of transport costs in the 
price of goods, and, consequently, to a decrease in prices, which leads to a rise in the 
competitiveness of enterprises and an increase in the consumers’ purchasing power. In addition, 
the growth of freight traffic between regions contributes to the reduction of disparities between 
them, that is, to the territorial leveling off. 

We build a simulation model of a container terminal using the example of “Uzbekiston Temir 
Yullari” JSC. It is a state-owned enterprise that controls all railways in Uzbekistan. 

The Tashkent branch of the Railways of Uzbekistan (Uzbekiston temir yullari) has terminals 
located at the stations Chukursay, Tashkent-Tovarny, Sergeli, Akhangaran, Toy-tepa, Jizzak, 
Bukhara, Ulugbek, Karmana, Tinchlik, Yangi - Zaravshan, Termez, Karshi, Dekhkanabad Nukus, 
Urgench, Kokand, Andijan, Temiryulobod, Margilan and Raustan. 



 

 
136 

"Uzbekiston Temir Yullari" provides regular passenger traffic between the largest cities of 
Uzbekistan, the volume of freight traffic of the company reach 90% of the total freight turnover in 
the country. We consider the station - Tashkent-Tovarny, ECP code: 72240, latitude: 41.296997, 
longitude: 69.307975 (Figure 1). 

 

Fig. 1 Tashkent-Tovarny station location 

The following operations are carried out at the station: 
- reception, delivery of small cargoes, which are stored in the covered warehouses of the 

station; 
- reception, delivery of goods by wagonload and small shipments loaded with whole wagons, 

only on access roads and in private (special) railways; 
- reception, delivery of wagonload shipments of goods that require storage in the covered 

warehouses of the station; 
- reception, delivery in universal containers with a gross weight of 20 and 24 tons at the station. 
The container terminal of Tashkent-Tovarny station processes two types of flow - incoming 

and outgoing flows. Each of these flows is characterized by annual, monthly and weekly 
irregularities, fluctuations in container flows. 

Terminal Tashkent-Tovarny serves two types of incoming flows: 
- containers that are served for unloading; 
- containers that are served for loading. 
The terminal performs operations: loading containers, unloading containers, supplying empty 

containers to senders for loading, delivery of loaded containers to consignees, returning empty 
containers to the terminal. They are calculated on the basis of data on the volume of incoming 
flows and on the basis of the available capacity of the Tashkent-Tovarny terminal. 

2 Materials and Method 
The development of container block train technology in railway transport was carried out by such 
scientists as O. D. Pokrovskaya [1], I.M. Basyrov [2], N.V. Klimova [3],  F. Facchini, S. Digiesi, 
G. Mossa [4], A. H. Gharehgozli [5], A.L. Kuznetsov [6], E.E. Moskvicheva [7], Z.G. 
Mukhamedova,  Z.V. Ergasheva, V.V.  Ergasheva,  R. Ya. Abdullaev,   D.G. Mukhamedova [8], 
Z.G. Mukhamedova, Z.V. Ergasheva, J.S. Barotov, V.V. Ergasheva, R. Ya. Abdullaev [9], Z.G. 
Mukhamedova, Z.V. Ergasheva, D.G. Mukhamedova [10], Z.G. Mukhamedova, Sh. S. Fayzibaev, 
Z.V. Ergasheva [11], Z.G. Mukhamedova, Sh. Z.V. Ergasheva [12], Kochneva, D.I.[14], Z.V. 
Ergasheva, J.S. Barotov, F.K. Samiev [15], Z.G. Mukhamedova, Z.V. Ergasheva [16], S.U. 
Saidivaliev, S.B. Sattorov, D.Z. Juraeva [17], J.R. Kobulov, J.S. Barotov, R. Yu. 
Tursunkhodjayeva,  M. S. Tashmatova [18]. 

The theoretical and methodological basis of the study was scientific works of domestic and 
foreign scientists and practitioners in the field of regional economics and management of transport 
systems. The research is based on applying scientific methods of analysis and synthesis, 
classification, mathematical statistics, economic analysis, mathematical technical modeling.  
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Results 
 
Figure 2 presents a fragment of the organizational and technological model of container turnover 
in the form of a network graph. 

In Figure 2: i is the number of stages, mi is the number of alternatives at each stage [5,6,7]. 
Let us describe the alternatives by stages: 

1.1 - registration of an application for the supply of a container at the Tashkent-Tovarny 
terminal; 

1.2 - registration of an application for the supply of a container at another terminal; 
2.1 - delivery of a container from the Tashkent-Tovarny terminal by the client's motor 

transport; 
2.2 - delivery of the container by the operator's motor transport; 
2.3 - delivery by a container by rail to access roads; 
2.4 - delivery of the container from the terminal by the customer's motor transport; 
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Fig. 2 Fragment of the organizational and technological model of the block train container 
turnover. Source Built by the author 

 
2.5 - delivery of the container by the station operator's vehicle; 
2.6 - delivery of the container by rail to the consignees’ access roads; 
3.1, 3.2, 3.3 - receipt of a loaded container from the consignees at the Tashkent- Tovarny 

terminal; 
3.4, 3.5, 3.6 - arrival of a loaded container at the terminal of another operator; 
4.1 - unloading the container to the yard of the Tashkent-Tovarny terminal; 
4.2 - reloading the container onto a wagon for shipment at the Tashkent-Tovarny terminal; 
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4.3 , 4.6 - fictitious work; 
4.4 - to the terminal yard of another station; 
4.5 - to the terminal of another station; 
5.1 - loading a loaded container onto a wagon at the Tashkent-Tovarny terminal; 
5.2, 5.4 - fictitious work; 
5.3 - to the terminal of another station; 
6.1 - operations for the formation and preparation for forwarding the pick-up train; 
6.2 - operations for the formation and preparation of a block train; 
7.1 - rail transportation as part of a pick-up train; 
7.2 - rail transportation as part of a block train. 
Modeling operations with containers at the terminal is presented as a step-by-step algorithm, 

in which the terminal's production capacity is distributed at each subsequent stage. The order of 
power distribution is determined based on the priorities of the operations: we consider the 
production capacity as a resource initially spent on the operations of the highest priority, and then, 
in the order of decreasing importance of operations. 

The general calculation algorithm is presented in Figure 3. 
In this algorithm, i is the test number and N is the number of tests. 
If, as a result, the equality "i = N" is fulfilled, then the algorithm is drawn up, that is, the 

amount of work on the terminal is calculated. Otherwise, we return to the stage “Submission of 
empty containers of “Uzbekiston temir yullari” JSC for loading” and perform actions until the 
equality “i = N” is met. 

Initial data of the simulation model: 
- daily volumes of containers presented for unloading; 
- applications of shippers for loading containers owned by "Uzbekiston Temir Yullari" JSC 

and private containers; 
- daily productivity of the terminal for receiving and delivery of containers to customers; 
- daily productivity of the terminal for loading and unloading containers into wagons; 
- the total capacity of the container terminal. 
All initial parameters of the model, except for the terminal capacity, are set as random 

variables. The mathematical apparatus for their determination is a method of statistical tests. 
The daily volume of loaded containers delivered for unloading is Qi(j, k). It depends on the 

day (i), month (j) and year (k). 
The connection between flows and terminals is defined as adjacency matrices of form B = 

(buv), where elements of the adjacency matrix buv take the values 0 or 1. If buv = 1, there is a 
connection, that is, the container flow can be processed by the v-terminal, and if buv = 0, then there 
is no connection 
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Fig. 3 General algorithm for calculating the volume of work with containers on the block-train 

of "Uzbekiston Temir Yullari" JSC. Source Built by the author 
 

In the event that the incoming flow of containers of the u-th type is distributed among several 
yards (terminals), then it is necessary to determine the ratios of its distribution: to calculate the 
fraction of the flow 𝛾𝛾𝑈𝑈𝑈𝑈, that will be supplied to the v-th terminal. The general algorithm for 
calculating the distribution of the container flow is shown in Figure 4. 

Initial data 
 

i=1 

Submission of empty containers of JSC "Uzbekiston temir yullari" for loading 

Unloading of loaded containers of JSC "Uzbekiston Temir Yullari" into 
wagons 

Loading of loaded containers of JSC "Uzbekiston Temir Yullari" into wagons 

Unloading containers arriving by rail at the terminal 

Unloading loaded containers by consignees 

Return of empty containers of "Uzbekiston Temir Yullari" JSC to the terminal 

Loading empty containers of JSC "Uzbekiston Temir Yullari" into wagons 

Returning empty private containers to the terminal 

Delivery of empty private containers for loading 

Unloading loaded private containers to the terminal 

Loading loaded private containers onto wagons 

i=N 
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𝑖𝑖𝑖𝑖𝑖𝑖 

 
Fig. 4 General algorithm for calculating the distribution of the container flow. Source Built by 

the author 

The presented algorithm displays the distribution of the daily value of the flow 𝑄𝑄𝑈𝑈 arriving for 
processing. As a result of the calculation according to the given algorithm, the matrix of the 
distribution of the container traffic among the terminals is obtained. 

 
4 Conclusion 

 
The simulation model of the regional container transport and logistics system allows 

developing management decisions for the distribution of container traffic between the terminals 
of the region for their well-grounded loading. 
Thus, the methods made it possible to predict the duration of the turnover of the block train traffic. 
The use of this model is a kind of imitation of the Uzbek railway network from the point of view 
of starting a block train. 

It was determined that starting the trains using the block train technology increases the time 
spent on containers awaiting unloading from the block train. The downtime of containers at the 
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terminal awaiting transportation is reduced. Thus, with an increase in the reserve up to 15%, the 
idle time of containers on railway tracks increases by an average of 15.3 hours, but the idle time 
at the yards is reduced by 15.8 hours. Additional 30 minutes are saved by speeding up the sorting 
of containers during customer service. 

Thus, the train block creates technological intervals, which make it possible to speed up the 
maintenance of vehicles. In the presence of free reserve sites, the time for receiving containers 
from customers is reduced and, accordingly, the loading and forwarding of containers from the 
region are accelerated. 

It is assumed that the block train technology will speed up the passage of the container by an 
average of 6.4 hours. 
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Annotation: In this article, the methods of construction of minarets of Khiva, architectural 

composition, building materials, history of construction, devices of aboveground and underground 
parts, which are of special importance in the ancient Khorezm architecture, are described in 
scientific sequence and in-depth analysis for the first time. Much of this information is being 
inserted into scientific circulation for the first time. 

Key words: Architectural monument, Minaret, Basement, Lantern, Construction material, 
Spiral, Mezzanine, Lantern, Staircase, Earthquake resistant. 

Introduction 

Precious architectural traditions of Uzbekistan embody all stages of the development of 
world cultural heritage, a variety of unique architectural works, and have left a significant mark 
on the architecture of unique buildings, such as minarets. Ancient eastern cities cannot be imagined 
without towers. In the words of the great commander Amir Temur: - «Whoever doubts our power, 
let him look at the buildings we have built.» [2] Indeed, the restoration of the skyscrapers also 
demonstrated the position of that country, the power of its rulers. The minarets are also 
architectural monuments that make the oriental-style Nile-domed monuments even more glorious 
and luxurious. 

Minarets are considered the highest constructions of the Middle Ages. The word «Minaret» 
is derived from an Arabic word and means a place where the azan is told. Building minarets widely 
spread in Central Asia after the Arab invasion. But until then there had been minarets as well. Abu 
Rahyan Beruniy gives information about the minarets of 25 meters of Afrighids in his work «Asar 
ul baqia». 

Minarets had three main functions [4]: 
1) to target 
2) observation, control 
3) telling azan 


