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Abstract

In the work are considered the measures to ensure the safety trains trafic on the
mountanuous railways. On the mountainuous railways, in contrast to the having easy relief
railways the traffic safety problem is rather problematic. Thisis stipulated due the number of
trains traffic features that are characteristic for mountanuous railways. In addition the train
safety factor isincreased also by natural conditions such as harsh climate, complex geological
and hydrogeologica characteristics.

As it is well known, the mountanuous railways has a complicated plan and
profile. The longitudinal slope of profile in many cases exceeds 30 %.. The value of
the circular radiusisless than 300 m and more.

On the long steeps at freight trains movement is expected the overheating of brake shoes.
The manufactured from composite materials brake shoes greatly increases the brake force of
train, accordingly is possible to increase in the speed of train. But at the same time due the
small thermal conductivity of the materia occurs thermal overload of wheels. In the case of
cast-iron brake shoes due to high temperature and is expected softening of shoes and
accordingly is decreased the braking force that ultimately increases the safety risk.

The shoes heating temperature depends on the shoe’s material, the slope of the
descent and the train speed. Theoretically the determination of shoe’s heating
temperature is rather comlex. In solution of this issue great contribution was made by
the great Russian scientist and practicing professor V. Inozemtsev. Based on the
interpretation of the proposed by him formula are defined maximum lengths
depending on on the slope’s descent and speed.

On the long slopes at train continuous braking is expected to drop pressure in
brake conduit, in brake reservoir and brake cylinders below normal that increases the
risk of accidents. The modern rolling stock are equipped by such air distributors that
theorerically are inexhaustible. But because of the air outflow from the brake system
is expexted air pressure fall so-caled exhaustion. The theoretical definition of air
pressure variation in the brake conduit is impossible. Therefore, for determination of
continuous braking time consider the data of carrying out experiments and actual
conditions. Grounding on the consideration and analysis of these data we define that at
continuous braking on steeps when i<30 %o the time makes up to 35 minutes - while
when i230 %o - 30 min.

On the long slopes is expected also the enhanced depreciation of brake shoes.
Especialy in the case of cast-iron brake shoes. In the work is defined maximum lengths of a
steep descents depending on shoes thickness and slope value.

On the long rises at movement of design weight freight trains locomotive
consumes the maximum power. Therefore, on the long rises is expected traction
motor’s overheating. Are defined the maximum lengths of rises in conditions of
motor’s overheating.

In order to not disturb the trains traffic, it is necessary to make right choice of the train
design weight. In contrast to the easy relief in the mountainous conditions on the
determination of train’s weight are influenced many factors. Among them we can list the state
of rail head, a small radiuses, strength of hookup between carriages and others. Asiit is well
known, the locomotive traction force is mainly dependent on the value of traction coefficient
between rail and locomotive wheel. Usually valaue of this coefficient in the case of the
locomotive 's makes nearabout 0.25.

As it is clear from studies, in our country, as well as in foreign countries the
value of this considered is much less. Its value may be reduced in the case of
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pollutants or frozen rail up to 0.15-0.2. The traction coefficient is decreased aso in the
case of curves with small radiuses (R<500 m).

By us are determined the values of design weight on Marabda-Akhalkalaki line.

| have proposed a so-called “seasonal” norms of design weights that during the
summer makes up to 1700 tons, while in winter up to 1300 tons.

Due consideration of above mentioned train traffic conditions we draw-up the traffic
safety measures. As it is clear from investigations on a steep spans the length limiting
conditions represents the brake shoes overheating and exhaustion in air brake conduit. Due
simultaneoudly taking into account of these two conditions would be accepted optimal length
of the design railway span.

By us was examined the Marabda - Akhalkalaki railway line all most tense and
complex spans. For al spans is drawn-up of traffic safety measures. In particular,
Tetritskaro - Nadarbazevi (15 km) span did not meet either shoes heating or brake
conduit exhaustion conditions. On this span due our recommendation on this point has
opened an additional bypass “Chivchavi” point that have significantly improve train
line security levels and increased capacity of line. On the span Tsintskaro- Tetritskaro
is arranged so-called “Resting” field that gives the possibility to train to improve
braking conditions. In all stations that are in adjacent to the long slopes, shall be
arrandeg the protective dead-end sidings, while in the station “Thrialeti” - catcher
dead-end siding.

The continuous and safe movement, as it is mentioned above, in the complex
mountainuous conditions, is depending also on the environmental conditions. On the
mountai nuous railways in most cases it is expected to snowdrifr of track. In the world
practice there are cases when due snowslide was occurred the derailment of trains.
The separate sites on Marabda - Akhalkalaki line often is snowdrifted. Is it such a
gpan that is snowdrifted during 6 months perpendikular year and traffic is stopped. |
have devel oped recommendations that provide protection of track from snowdrift.

The consideration of formulated by us recommendations on the existing railway as
well as at design of the new railway line will provide safe movement of trains.
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