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2. Implementation of the rigid schedule (in the terms of stable traffic flow — tact
traffic).

For the stated route, the first measure refers to the conditional capacity (in 20-foot
equivalent containers, TEU) of the railway routes and sea-going vessels. However, the
standard capacity of container freight trains is much less than the capacity of ferries or
feeder vessels - approximately 4 - 12 times. In addition, it is a known fact that the
reducing of vessels capacity will definitely affect the cost increase of the transportation
of one container.

A rigid train schedule (ideally, tact traffic) and seagoing vessels will inevitably lead

to inappropriate usage and increased requirement of rolling stock units as most transport
units will be depart not fully loaded. This will also increase the cost of one container
transporting.
Consequently, the search for optimal transport and technological parameters of the
container delivery line is a scientific and applied problem, which can be solved by
comparing capital investments in the organization of the line and the economic effect of
its operation.
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Account of dynamics of formation of passenger operations in time and space is one
of labor consuming problems occurring during transport calculations that are to aim at
minimization of variations at the network sections taking a number of organizational
measures [1-3]. When passenger operations are forecast, the most accurate calculations
are obtained by the method of calculation of transport district mutual correspondences
based on calculation of population mobility [2-4]. The next stage consists in distribution
of the traffic density across the network. The following hypothesis is used: distribution
of correspondences in the shortest way of travel [2].

The procedure of determination of traffic density in different micro-districts of the
city 1s performed by the gravitation method under the condition of limited information
according to [5, 6]. According to the obtained coordinate model of the transport network
the length of movement between the districts is determined by way of measurement. The
shortest connection among the ones existing in the transport network is chosen.
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Capacity of the transport districts, labor capacity of the districts (number of arrivals)
(H;) are determined on the basis of assumption that during the period of time (rush
hour) 80% of all employees arrive at the district and there are no travels related to
cultural and household activities.

Determination of the value of correspondences between the i-th and the j-th transport
districts is performed with the use of the gravitation model. Elements of matrix Y are
determined at the first iteration. The value of the balance coefficient at the first iteration
18 K ,'=] .

If the condition of correspondence of the initial value of labor capacity of district and
labor capacity obtained as a result of correspondences distribution according to the
gravitational model is not met by all the transport districts, new values of balance
coefficient will be calculated and correspondence matrix will be calculated at a new
iteration. Development of the route scheme includes several stages [7].

Stage 1. Determination of the shortest (in time) ways between the points (micro-
districts). The following algorithm of solution to the problem relating to the shortest
ways 1s the most cautious and consists of two steps. (Step 1. Give potential 0 to the
initial network node. Step 2. Look at all links whose initial nodes have potentials and
final ones have none. Determine final nodes potentials as a sum of the initial node
potential and the time of the bus at the link connecting the initial and the final nodes.
Choose the final node with the least potential, write it down beside the node and mark
the link with an arrow. Step 2 1s repeated till all the nodes are given potentials.

Stage 2. Determination of the initial route scheme).

A scheme containing routes meeting a sufficient condition of determination of
through direct routes and even section routes not coinciding with any through route is
taken as the initial route scheme. A route connecting the centers of three and more
micro-districts by the shortest way and the least amount of time spent on the travel is
considered to be a through route. A sufficient prerequisite for determination of a through
route consists in meeting the natural requirement that, the time of passenger’s waiting
for the bus at the initial point should be less or equal to the time spent at the change
point.

Stage 3. Verification of the routes correspondence to the traffic interval.

Only section routes that do not coincide with the through ones and pass across the
points connected by other possible bus routes are verified.

Stage 4. Calculation of purposefulness of assignment of additional through routes.
Apart from routes that were present in the initial variant it is possible to assign other
intermediate routes.

The performed research determined an initial route scheme and created a coordinate
model of a transport network of a city with the population of 200 thousand inhabitants,
an algorithm of solution to the problem concerning the shortest ways (in time) is
developed. Methods for examination of passengers’ travels are created on its basis and
verification of section routes as to correspondence to traffic interval is performed.
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Implementation of projects on higher speeds of passenger trains on the world
railways requires investigation into a balanced co-existence of high-speed and
conventional traffic with consideration of rail network topology development. The
solution to the problem is rather complicated and based on synthesis of investigation
into the theory of traffic flows, transport geography, network development and transport
economic theory [1-3].

The latest achievements in the field of network design problems [4-6] confirmed that
macro characteristics of a complicated transport system are not formed on the base of
central top-down hierarchical planning, but determined by self-organizing passenger
flows based on demand for transportation. Artificial demand stimulation methods for
passenger trains of technical and economic parameters which do not meet the
transportation requirements lead to re-distribution of flows along the line with possible
refusals from some categories of passengers to travel, which finally results to the whole
transport system unprofitability. The above mentioned testifies that there is a need to
make a further research into formalization of procedures to search for a rational rail
network topology for high-speed and conventional train traffic.
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