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Abstract: Currently, one of the pressing issues in railway transport is the
problem of soil movement in windy areas, especially in desert areas.
It is important to study the negative effects of wind on railway
Infrastructure and provide scientifically based solutions in this
area. For this purpose, the effects of wind on the stability of rolling

stock were studied.
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Even if the container was tightly fastened to Rama, with the repeated danger of
rama and the container capsizing through skolzun, the dissertation looked at traditional
methods of protecting rail transport from the wind. The main ways to protect rail
transport from the wind are as follows.

- Construction of railway Woodlands;

- Construction of engineering structures and protective screens along the
railway;

- Change and strengthen the structural features of bridge transfers;

- Increase the stability of the moving content and change the constructive
features.

Rail protective woodlands can perform several tasks at once [1-5].

- prevent the formation of snow drifts;

- weakening wind power to moving content;

- helps prevent soil decay and soil erosion;

- reduces noise levels in rail transport.
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In order to reduce the wind, seedlings with a dense structure of three rows are
planted.

In relation to the railway, shrubs are planted in the first nearest row, the next
two rows are planted alternately with the main trees and tree species that are related to
it (Figure 1) [12-15].
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Figure 1. Scheme of a wind-damping, snow-protecting forest line along the
railways

In rail transport, shielding is one of the methods of wind attenuation. As a rule,
screens are covered to reduce noise in rail transport. In wind attenuation, however, the
shielding method is not economically desirable, so perforated barriers made of steel
profile panels are used [6-8].

Perforated barriers are installed along the tracks to prevent sand from slipping
on the tracks. They prevent the sand from passing onto the track and ensure that trains
can move safely. In addition, the screens protect the railway from the entry of alien
individuals and wildlife, as well as provide stable movement of the train, acting as a
barrier from the wind in areas with mutually strong winds. Wind protection screens can
be used effectively where crops cannot be planted due to lack of water and poor soil
conditions. The perforated steel wall controls and changes the direction of wind
currents, reduces wind speed, reduces the strength and volume of vortex currents, and

prevents dust from spreading. When using a steel panel structure, the holes allow the
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wind to pass through the wall and reduce its speed, so the wind will not have lifting
power [9-10, 16-20].

Wind protection screen functions:

- reducing wind power;

- air flow control;

- dust dispersion;

- sudden wind protection;

- reducing the strength of crosswinds;

- optimal air circulation;

- protection against wild animals;

- protection from strangers.

These steel panel systems are characterized by low cost, wide application, and
ease of installation. (Figure 2) shows examples of wind fencing.

Figure 2. Examples of installation of wind barriers

The wind protection barrier consists of a metal load-bearing frame and
perforated profile panels. The panels (a perforated shaped layer) are attached to a metal
frame mounted on the foundation using a bolt connection. The carcass is made of two
layers of balms, shvellers, corner-shaped metals. Windproof perforated panels are
made of zinc-treated steel with a thickness of 1 to 1.5 mm. For additional protection
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against  corrosion, the panels are covered with polymer powder
paint [12-15].

In the practice of bridge construction, there have been several cases of collapse
of bridge structures under the influence of wind forces.

Failure to take wind power into account resulted in the collapse of the Tay Rail
Bridge rail bridge (1979), the collapse of the Tacoma-Narrows Bridge in Washington
state (1940), the collapse of the right - of-way on the Obskaya-Bovanenko highway in
Yamal (2008) -, an incomplete list of accidents caused by excessive dynamic twisting
vibrations caused by wind. .

To prevent negative aerodynamic phenomena of the Kerch Bridge,
aerodynamic covers of the “Aircraft Wing” were developed. These structures reduce
the wind impact in the cupric range [21-24].

Such measures are a passive way to combat vibrations.

Figure 3. Aerodynamic device of the Crimean Bridge.

A distinctive feature of the aerodynamic device is the ease of their installation
and use. Modeling results obtained using Solidworks Flow simulation and ANSYS
FLUENT package applications.

In the modeling process, the conditions for ensuring the stability of the cargo
being transported in the structure of open movement and the analysis of “Wind Flower”
in the cross-section of the regions on the scale of the injection MTU UK were taken

Into account.

Boeinyck xcypHana Ne-26 Yacmo—8_ Maii -2025
20

——
| —



ISSN
MODERN EDUCATION AND DEVELOPMENT  3060-4567

Develop 3D models of open Motion Content, which were generated directly

using Compass-3D and Solidworks package programs (figures 4-6).

po
Figure 4. The Compass is a 3D model of semi-open wagons using 3D package

software.

Figure 5. Compass is a container 3D model placed on a platform using

3D package software.
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Figure 6. 3D model of a 40-foot universal container obtained using Solidworks
package software.

The accounting work focused on ensuring the stagnation of 40-foot universal
empty containers. To this end , taking into account the complex conditions of the
stagnation of the universal container, the greatest aerodynamic effect of the wind on
them from the transverse direction was modeled. This used the SolidWorks Flow
simulation package software.

Considering the peak pressure effects, an external wind speed of 30 M/s (108
km / h) was adopted. In the process of calculation results and modeling, the following

graphs were formed (figures 7-10).
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Figure 7. Calculation results of external wind influences on the

universal container, which is fastened to a special platform.
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Figure 8. Calculation result graphs on the Axes X, Y, Z of airflow, aerodynamic

pressure, rotating moments.
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Figure 9. Dynamics of calculation change of maximum and minimum pressure,

air flow rate and normal forces.
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Figure 10. The result of the air flow (wind) velocity vector model acting in the
transverse direction.

The results of the calculation showed that the maximum pressure exerted on
the wagon body is 102,016 KPa, as well as the amount of torque exerted on the lunar
route is 130,458 KN*m, which in turn requires head containers to be fastened with
additional fastening equipment in these areas.
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