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           1.Introduction 

International transit transport connections constitute basically a 

territorial-industrial complex of the region, which ensures the free 

passage of various products and the mutually agreed operation of 

these systems. In its structure, regional transport consists of railway, 

highway and maritime infrastructures. They should demonstrate a 

remarkable level of interconnection between the transport and 

handling links to ensure coordinated cargo and passenger traffic; in 

addition, the territorial or industrial complex should provide both 

intraregional and international traffics. To this end, the regional 

transport system is directly related to prospects of the country's 

economic development, both domestically and internationally, and 

it shall provide: 

- an analysis of regional entrepreneurship and 

facilitating the entry of specific economic sub-regions 

into international markets; 

- allocating cargo between transport modes taking into 

account the technical and economic characteristics; 

-  improving the transport network under conditions of 

the expected growth in cargo and passenger traffic by 

technical-economic criterion; 

- support of expected expenditure of expected costs in 

view of the growing transport activities.  

The results of many years of research in this area have 

shown us the importance of economic-geographical, engineering-

economic and economic-mathematical methods and the need for 

calculating them with a view to increasing the efficiency of the 

South Caucasus transport corridor. Proceeding from studies on 

improving operation of transport systems, over the past 20 years, we 

have seen a need for different methods of forecasting cargo turnover 

and cargo traffic, of which a preference was given to improving the 

method of irregularity of transport, which is directly related to turn-

round of cargo handling. It refers to the ratio of the actual volume of 

transport work Qa to the volume of production of this cargo Qp: 

𝐾 = 𝑄𝑎/𝑄𝑝  ;   i.e.  𝑄𝑎 = 𝐾 ∙ 𝑄𝑝        (1) 

The next stage of the methodological goal is to select the 

districts in the region that are distinguished by the highest cargo 

accumulation scale, and the latter is directly related to the areas 

occupied by ports and stations, and mechanical equipment of 

unloading and loading at docks of stations and ports. 

 

2. Preconditions and means for resolving the 

 problem 
Many algorithms and computer programs can be used to 

address the problem of rational distribution of cargo flows, the most 

rational of which for our case is L.L. Afanasyev’s method [1], 

which involves the initial transport network. This network consists 

of node m and guide links n. In each node, there are losses on 

shipping operations Cn and their throughput dn, which is approved 

by the technical parameters of transport facilities. In addition to this, 

the correspondence matrix between the network nodes is also 

known. Shipments need to be distributed in such a way that the total 

cost of transporting cargo from the sea to the railway polygons is 

minimal: 
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where 𝑋𝑛  – the volume of traffic in the node K; C – the number of 

links in the nodes; t –– the number of links coming from the node j;  

𝑟𝑖𝑗  and 𝑟𝑗𝑖  – the number of correspondences from point  I to j  and 

from j to  i. 

Port capacity for maritime transport depends primarily on 

the capacity of the ferry front at the port, which is calculated in the 

course of the year 

𝐹 = 𝐹𝑚 ∙ 𝑀𝑛 ./𝐾𝑖𝑟  

𝐹𝑚  – ferry’s monthly capacity, t/per month;  

𝐾𝑖𝑟  – irregularity of monthly capacity in the course of the 

year; 

𝑀𝑛  – navigation period. 

The capacity of a single-rail transport is calculated  

𝐹 = 365 ∙ 0,8𝑁𝑚𝑎𝑥 𝑄/𝛾, 
where 0,8 –factor of single-rail road; 

            Nmax  – carrying capacity of the parallel rails;   

             Q – net mass of train. 

Road capacity  depends on the number of traffic lanes:  

𝐹 = 𝑁𝑡 ∙ 𝑞 ∙ 𝛾𝛽𝑡𝑑 , 
where 𝑁𝑡  – the number of trucks; 𝑞 – average capacity of vehicles, 

t; γ – load factor; β – haulage factor; 𝑡𝑑  – carriage duration  (the 

number of days per year).   

To forecast traffic, we can use the general parameters of vehicles, 

such as: load capacity q, corresponding factor γ, haul distance L and 

loading-unloading time at the station or port t𝑙𝑢   (see Fig. 1).  

 

The construction of public roads in the South Caucasus lags 

significantly behind the road construction in developed industrial 

areas. The construction of overland transport facilities in the region 

is growing at a slow pace compared to the construction of main 

pipelines, the rate of which is 4-5 times higher than the construction 

rate of any transport roads. In addition, mention should be made of 

the urgent need for a high level and fast pace of development of 

transport networks related to the development of regional 
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Fig. 1. The relationship between the cost of carriage (S) haul 

distance  (L), load capacity (𝑞𝑢 ) and loading-unloading time (td ) 

particularities of production and consumption of industrial 

products.  

In accordance with scientific and technical progress, the use 

of new, advanced types of rolling stock is of particular importance, 

and their wide use in rail, road, air and sea transport will 

significantly improve the economy of the Transcaucasian republics 

and will facilitate the smooth flow of goods. 

It is known that the smoothness of the flow of goods 

depends also significantly on the coordination of traffic, which in 

turn is related to the loading-unloading efficiency at key points of 

the networks. The smooth (synchronous) course of these processes 

to a large extent predetermines a working rhythm of the networks 

and affects the cost of carriage.  

In the South Caucasus transport corridor, cargo 

transportation is provided basically by trucks. They are fitted with 

the trailers and semi-trailers, which allow us to increase 

significantly operational performance of rolling stock by increasing 

their load capacity, which is associated with full utilization of 

engine power with no downtime with a combination of variable 

trailers. This is directly related to fuel efficiency. 

Here, we must be careful with the increase in load capacity 

of vehicles, which sometimes affects various indicators of their 

performance, especially in terms of traffic safety. 

It is known that the interdependence between vehicles, rail 

transport and seaports in terms of cargo traffic flows is 

characterized by three indicators: cargo capacity, loading-unloading 

time and travelling speed. Theoretically the differential  
𝑑𝑊

𝑑𝐿
= 𝑡𝑔𝛼 

of their operational performance (W) and haul distance (L) is 

represented by the curves (see Fig. 2). 

 
 

Fig.2. Chart on comparison of operational performances of road 

(1) and rail transport (2). 

 

 In the coordinate system for the corresponding curves of 

vehicles and rail transport (1 and 2), their operational performances 

are determined by dependence on haul distance  

by limits 

 lim𝐿2→∞𝑊2 = 𝑞2 ∙ 𝛾2 ∙ 𝑉2 ∙ 𝛽2   and    lim𝐿1→∞𝑊1 = 𝑞1 ∙

𝛾1 ∙ 𝑉1 ∙ 𝛽1   

 

or 

          
lim W2

lim W1
> 1 

          𝐿1,2 → ∞ 

 

 

3. Conclusion 

Similarly, the ratio scale levels can also be determined by 

haul distance, loading-unloading time, and load capacity. 

Thus, to determine the ratio of the comparative parameters of 

different vehicles, the slope of the performance curve allows for 

specifying the advantage of one type of vehicle over another one. 
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