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Summary

The actuality of the topic: Georgia is the country of a difficult geographical
terrain, where the new lands exploration, construction of the transport and
communication routes, construction and operation of industrial and residential
complexes are often accompanied with the natural movement and landslides of the
slopes and hillsides caused by the ground creep. Therefore, in order to ensure the
sustainability of the above mentioned, it is necessary to arrange various types of
deterrent, water-resistant, drainage and protective structural systems. First of all, it
concerns the avalanche regions, which requires development of reliable solutions to
protect the roads, buildings and environment from landslides, and implementation of
the appropriate and timely measures.

In many regions of Georgia there are many significant landslide areas, and the
landslide hazard scale, especially in recent years, has greatly increased. In Georgian

cities and settlements, except for the ground displacements in the slopes of
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complicated terrain where the buildings are located, that are caused by natural soil
creep, the additional displacement and landslides occur due to the outdated, damaged
plumbing and the failure of the sewage system.

The recent climate changes have been reflected in the changes of rainfall
intensity, the results of which are particularly obvious in Georgia due to its
mountainous terrain, where the intensity of erosion and landslide processes produced
due to the water level rise of mountain stream, is directly related to the intensity of
rainfall. In connection with this, the catastrophic events occur in different areas of
Georgia every year (Adjara high mountain villages, Svaneti, Kazbegi, Racha, etc.).
The similar picture of natural events, especially together with the seismic nature of
the Georgian territory, when the soil liquefaction occurs during earthquakes,
requires provision of timely technical and technological solutions.

The efficiency of the preventive measures should be based on comprehensive
solutions that include the joint use of different anti-landslide structures. Deterrent:
deterrent, water resistant, drainage and protection, which will provide reinforcement
of the slope surface, as well as their local sustainability, planning and improvement.
The role of such complex measures is not only to prevent the landslide production in
the local areas, but also to disable the collapse and damage of the geological
environment within the adopted and non-adopted areas. In addition, all types of the
structures and the technology for their implementation must be not only justified
technically or economically, but also measured according to the perception of the
social and aesthetic significance, in particular, in the planned development zones of
resorts and tourism.

There are two groups that violate the stability of the slopes and hillsides-
general and local. During the violations of the general stability, the landslide process
includes the whole slope or the hillside, or the larger part of the massifs. The
displacement depth is tens of meters.

During the violations of the local sustainability, as a rule, not the whole massifs,

but the slopes or hillsides collapse, they have different nature and may result in any
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part of the slope or hillside. Only such landslides have much smaller volume, but they
occur with greater frequency and a significant amount. The uniqueness of the local
stability violation lies in the fact that their development is possible even if the overall
stability is provided, which in the future may lead to the development of powerful
landslides and activation.

The variety of landslide processes determines the necessity of use of different
forms of anti-landslide constructions and taking special measures. The landslide
complex structures must be realized in their full composition. The partial realization
of the complexes shall not be allowed in order to prevent a repetition of landslide of
the slope sustainability.

The complex structure of each anti-landslide system has been designed to
eliminate one or more reasons of landslide production. One of the main reasons for
landslide development to the building in the land is the impact of the surface water
and groundwater. It causes the physical - mechanical changes of the soil due to its
saturation, reduction of strength due to the rise in groundwater level, increase of
filtration and hydrodynamic forces, formation of suffusion, saturation of soil contact
surfaces with rocks. Thus, the first-order measure to fight the land and structure slope
deformation is to regulate the surface and underground water flows.

The further action is the soil fortification with various technical means,
including the arrangement of the ground slide deterrent separate structural systems,
such as soil anchors and ground deterrent structures.

At the socio - economic development of the modern stage, Georgia, which is
situated in the difficult geographical terrain, demonstrates the greatest efforts to
achieve the level of developed countries through developing tourism and resort
complexes. The significant investments have been carried out to explore new lands,
to lay the main transport routes and communications, construct and reconstruct the
industrial and residential complexes, and in many regions of the country to provide

housing for numerous homeless households due to the impact of landslides.
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The foregoing makes it necessary to carry out necessary research and relevant
work to identify the technical and technological solutions to provide reliability and
operational safety of the constructions in the soils or the buildings which are to be
constructed on the soils that are characterized by unstable natural - geological
conditions, particularly the grassroots and dangerous event, such as a landslide.

The problems raised above are discussed and solved in the dissertation, which
gives it the undeniable urgency.

The purpose of the dissertation is to provide and process the technical and
technological solutions for common ground constructions in order to stabilize the
slope structural systems, which simultaneously will function to prevent the collapse
(topple) of soils, deter the ground water, remove the water hastily, and dry
(dehydrate) the soil.

The scientific innovation is as follows:

According to the specific local conditions, the following structural system
combinations have been proposed:

1. Soil anchors - the drainage system;

2. Soil anchors - Drainage system — the massif fortification (torkret shell) membranes;
3. Soil anchors - Drainage system - light support wall;

4. Soil anchors - - Anchors recoverable system.

In order to accelerate the underground water discharge, use of electrical osmoses
within the drainage system proved to be effective, using the steel anchors in the form
of electrodes and the axis driven into the soil, which will be removed out of the soil
after the dehydration process of the soil is complete.

The technological process for arrangement of combined systems has been
developed, where each of the structural elements ensures provision of two or more
compatible, parallel functions, which guarantee the land construction slope
stabilization.

Proposed a new type of recoverable soil anchors, which are reusable and allow

removal without damaging them.
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