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Abstract

This article examines how, under the influence of unfavorable climatic, hydrological, man-
made and other factors, destabilizing processes occur in the soils of the body of the roadbed,
which cause residual deformations of the main site and slopes of the roadbed.
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Introduction

In modern conditions of construction and operation of railways in Uzbekistan, the introduction
of resource-saving technologies that ensure the extension of the effective service life of
technical means is becoming increasingly relevant. To the greatest extent, this applies to the
track economy, which is the main element of the railway infrastructure, in which more than
50% of the value of fixed assets is concentrated.

The development and improvement of railway transport, increasing its efficiency can be
ensured with a high level of reliability of the railway track, operational stability of its bearing
base — an earthen bed, which is a complex technical structure erected and erected from sandy
soils of complex origin.

An analysis of existing works shows that the stress state of the roadbed has not been widely
studied, and little attention has been paid to studies of the deformability of geosynthetic
reinforced soil structures. There is no developed methodology for calculating the stress-strain
state of the earth bed reinforced with geosynthetic materials, which will not make it possible to
reasonably recommend certain structures for strengthening the slopes of the earthbed using
geosynthetic materials in the construction and reconstruction of railways [1-5]. The relevance
of developing such a methodology is increasing due to the tightening of the resource-saving
policy carried out on railways [1, 2].
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Over time, under the influence of unfavorable climatic, hydrological, man-made and other
factors, destabilizing processes occur in the soils of the body of the roadbed, which cause
residual deformations of the main site and slopes of the roadbed. [1, 5, 6]

To solve the tasks set, the results of research by domestic and foreign scientists in the field of
soil mechanics and the roadbed of railways and highways were used. Patterns of changes in the
deformability of soil massifs during reinforcement with geosynthetic materials have been
revealed [7-11].

Calculations of the stress-strain state of a roadbed reinforced with geosynthetic materials can
be used by design organizations when choosing and justifying a method for strengthening an
earthbed with insufficient bearing capacity and increased deformability on reconstructed
railway lines. Calculation of changes in the stress state of the roadbed of railways under
construction and under reconstruction when reinforced with geosynthetic materials, which can
be used to assess the possibility of using the considered reinforcement method in terms of
providing load-bearing capacity calculated within the framework of the classical theory of
marginal equilibrium [9, 12]

In areas with difficult natural and soil conditions, the construction of earthworks is becoming
increasingly difficult. Geosynthetic materials (geotextiles, expanded polystyrene, reinforcing nets)
are widely used to ensure the strength and stability of embankments) [1, 2, 13, 14].
Recommendations on the choice of parameters of technological schemes are the results of the
experimental stage. However, the introduction of any and even more optimal technological schemes
in difficult natural conditions is due to the fact that both the initially adopted technological solutions
and their constructive implementation are not constant, change over time and are probabilistic in
nature. For continuous monitoring and control of technological process parameters, devices for
continuous and simultaneous measurement of several soil characteristics of the poured mounds
(humidity, density, etc.) are useful.

— To strengthen the roadbed, they are currently used as traditional anti-deformation structures
using proven technologies [1, 2, 9, 10], so are new design solutions and technologies for their
implementation.

— So, when strengthening the roadbed, the following measures are provided:

— —installation of vertical sand drains and slots;

— — filling the embankment to a value determined by calculation, strengthening the base to
prevent sediment (usually more than 5 mm) of the embankment on a weak base, causing
overvoltage in the elements of the upper structure of the path;

— —filling of retaining berms and counterbanks, anchoring of the slope part, sequential cutting
of ledges on the main core of the embankment to prevent the sliding of sand plumes along the
core of the embankments;

— — strengthening works, drainage to prevent erosion of poorly protected slopes of
embankments and recesses;

— —side powders to embankments, widening due to strengthening works (retaining walls, stone
fillings, etc.) of the main site for the placement of a ballast prism, constructed according to new
standards, and creating conditions for repair work;

—ensuring normal drainage from the ballast prism and roadsides, sealing cracks;
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— laying the slopes of recesses, filling embankments to eliminate snow-bearing places (recesses up
to 2 m deep and embankments less than the height of the snow cover).

In accordance with the norms, checks should be carried out on the stability of embankment slopes and
the stability of the foundation soils, and the intensity of the base sediment should be determined. If
these checks are not provided, anti-reformation measures are designed. To strengthen a weak
foundation, considerable experience has been accumulated in the implementation of structural and
technological solutions, including cutting and replacing weak soils, sand, crushed stone, cement-sand
piles, loading berms, etc. [1, 2, 14].

The conducted research and design experience show that all facilities that were built using geosynthetic
materials are successfully operated.

An analysis of the state of the research issue allows us to draw the following conclusions:

1. Modern railway operating conditions are characterized by an increase in vibro-dynamic loads
on the roadbed, an increase in train speeds, and the introduction of new structures of the upper
structure of the track.

2. Increased loads on the railway roadbed contributes to the intensive accumulation of residual
deformations that worsen its operation and cause a decrease in load-bearing capacity.

3. In recent years, the use of various types of geosynthetic materials has become one of the
most promising and widely used methods in transport construction to strengthen the slopes of
the roadbed.
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