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ABSTRACT

In the mountainous conditions design features of railways are stipulated due
such factors as: prolonged steep slopes, curves with small radiuses, train braking
conditions and traffic. These factors determines the design parameters such as the
train calculated weight, stage length, arrangement of separating points, trains traffic
safety.

The train weight mainly depends on the locomotive power and profile of the
slope. In the mountainous conditions not infrequent takes place the longitudinal slope
of 25 %o and more. In the work are given train weights depending on the slopes for
single and multiples traction. In the mountainous conditions also can be found curves
with small radiuses (300 m and less). In this case would be provided reduction of
coefficient of traction. Under this condition we have defined the train various weights
in the case of curves with small radiuses.

As is known, in the long ascending grades is expected overheating of electric
locomotive traction motors (for direct current electric locomotives maximal
temperature of overheating would be up to 120°C).

In order to avoid this phenomenon is applied the transfer of electric locomotive
work on by the hour mode that reduces the locomotive power and finally is resulted in
the reduction of train weight.

The locomotive traction force mainly depends on the coefficient of traction
between rail and wheel. For modern electric locomotives this value will be taken equal
to 0.25. As it is indicated due studies the value of coefficient of traction depends on
many factors and in operational conditions it varies in the range of 0.18-0.22,
especially in mountainous
conditions where the rails heads fouling, moisture, icing are routine factors, thus the
value of this coefficient would be lower than design value. This issue requires further
research and development. In the work | accept value of this ratio equal to 0.2.

By taking into account these factors | have determined the train weights
depending on slopes.

On long ascending grades the weight of train would be checked due the carriages
coupling strength condition. The stretching force maximal permissible value | have
taken up to 130 tons.

In the mountainous conditions electric traction advantage compared with diesel
traction is evidence. But in extreme conditions is necessary also to take into account
the possibility of diesel traction application. In the diesel traction case definition of
weight of the train in mountainous conditions has some feature. The point is that the in
the mountainous conditions railway is located on rather high mark from sea level (for
example, a certain section of the Marabda - Akhalkalaki railway are located on
altitude up to 2000 meters from sea level). In this case, we should consider the
circumstance that the power of diesel locomotive decreases with atmospheric pressure



decreasing. In work is given the interdependence between atmospheric pressure and
power reduction coefficient.

In the work is considered the possibility of diesel traction application on Surami
pass. Is defined the weight of train on its various districts on using the TO 3 diesel
locomotive. Also are determined the maximum permissible speeds on slopes at diesel
traction. The diesel locomotive passing conditions in curves with small radiuses are
considered.

The sanitary - hygienic and environmental conditions in cases of diesel traction
application are given.

Vi

In the work is considered the train braking characteristics on steep slopes, such
as the brake shoes overheating on long slopes and air line exhaustion.

The brake shoes overheating temperature depends on the shoe material, the
movement speed of the descent and on slope. | have defined the maximum values of
slope at various descents of slope and speed value for cast iron as well as for
composite shoes.

on the basis of analysis of well-known scientists and practitioners works is
defined that on the long slopes maximum braking time of freight train should not
exceed 30 + 35 min (if the profile of slope is up to 30 %o we accept tp, = 35 min. If i>
30 %o then ty, = 35 min). As we know the average train movement speed on the slope
and travel time is simple to define maximum length of descent.

Number of dividing point’s location is one of the responsible moments at
railways planning, especially in mountainous conditions were station square
arrangement is complicated and in many cases is connected with the line’s
prolongation. In this case is necessary to check the length of stage due braking
conditions. | have proposed methods which can determine the length of the optimal
stage. In this case is considered the brake shoes overheating as well as air line
exhaustion conditions.

In the work | have proposed different versions of dividing point’s arrangement
for single track as well as for double track, in the mountainous conditions most
important is to ensure train traffic safety conditions. The design value of braking ratio
(0.33) in operational conditions in many cases is not keeping. As indicates recent
investigates its minimal value in many cases is equal to 0.25 + 0.28 Therefore for this
value of ratio should be limited to maximum permissible speeds on slopes..
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