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Summary

The economic and natural conditions developed within the last 10-15 years in
Georgia resulted in the fact that according to the last data, in only Tbilisi region more
than 4000 premises are in emergency situation. Most of them are caused of the
deformation of the foundation. Researches have shown that many buildings are
constructed on the loess-like soil which in the natural conditions is characterized by
high firmness, but in case of pouring water, settings are resulted, these soils very often
contain salts soluble in water, namely plaster, which during interaction with water is
poured from the soil and additional settings are provided. That’s why it became
necessary to study this process and processing new cheaper method for its prevention.

Zones in Thbilisi-Rustavi region where loess-like soils containing plaster are spread
has been studied. Their physical-mechanical characteristics, plaster effect of plaster on
the characteristics of loess-like soils while strengthening by thermal methods. For the
purpose of studying soil characteristics, 32 units were studied from where samples
were taken. To making the soil characteristics maximally close to natural conditions a
special technology of preparing samples in the laboratory conditions and a special
method of observation of the samples during the tests were worked out. A thermal
method of soil strengthening by the highest frequency microwaves was practically
tested at the laboratory as well as on site.

In the article, the change of the characteristics of loess-like soils containing plaster
while strengthening by thermal method is scientifically studied for the first time. A
new method of thermal strengthening is described, processed, tested and patented also
for the first time.

The performed work was discussed: at the Chair of Soils Mechanics and
Foundations of the Technical University of Georgia, at the Institute of Hydro-geologic
and Engineering Geology of the Scientific Academy of Georgia, at the conference of
students and post-graduate students of Tbilisi Technical University of Georgia 2002,
at the open anniversary scientific-technical conference of professors-teachers 2003.

The content of the thesis is given on the web-site. It contains a table and graphical
illustration. It consists of an introduction, six chapters and conclusions. In the list of
the literatures an scientific edition of is indicated.

The urgency of the topic of the thesis is given and substantiated, a purpose of the
research, scientific novelty, practical significance of the work, results of the work and
approbation are formulated in the Introduction.

In the first chapter, the characteristics of loess-like soils and the modern state of
their strengthening are reviewed. Classification of artificial strengthening methods of
loess-like soils and their characteristics are given. The content of the methods of
strengthening with mechanical, physical, physic-chemical, chemical, organic and non-
organic binding substance of soils, their positive and negative sides, reliability and
durability are described.
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In the second chapter, the spread of the loess-like soils in Tbilisi-Rustavi region
and their physical-chemical indicators, Natural conditions of spreading the loess-like
soils as well as their granulometric composition, texture structure, character of pores
and specific characteristic characterized only to them; additional setting during
wetting are described.

It’s worth mentioning that a lot of works are dedicated to loess-like soils and their
characteristics are well studied, though it also must be marked that there is no joint
engineering-geologic description of loess-like soils in Georgia, which would have
allowed us to specifically discuss the strengths of soils, their settings, etc. There are
the engineering-geologic profiles of only separate premises, square, and they are not
represented in such quantity as to make it possible to formulate an engineering-
geologic profile of any region on their bases, moreover on some sites, loess-like soils
are studied and their characteristics and necessary characteristic such as setting are not
determined, which requires more attention and studying.

In the third chapter the conditions of exploitation of the premises constructed on
loess-like soils are described, prior evaluation of applying them as a foundation.

In the same chapter there are described several examples of the premises
constructed on loess-like soils containing plaster: the ambulance building located at
former Magnitogorski Str., Sanzona region, Tbilisi, five-storey residential house
located at: No. 73 K. Tsamebuli Str., Tbilisi and a residential house constructed in the
70-ies of the previous century in Rustavi, which were deformed as a result of wetting
the foundation. A method of strengthening was selected after the research, a
strengthening project was worked out and after conducting the works, the observation
of the premises was conducted within several months.

Chapter 4 is dedicated to the strengthening of loess-like soils, by applying the
super high frequency micro-waves. The means of receiving super high frequency and
the area of practical application, characteristics, positive and negative sides, efficiency
of its application in practice are described.

In the fifth chapter, the purposes and results of experimental research of
strengthening the loess-like soils divided in series by applying the super high
frequency microwaves are described, the processed research method is described in
details, for separated as well as unseparated soil structures. In addition, for
comparison purposes, all the tests were conducted by traditional method, on the soils
containing plaster as well as not containing plaster. Effect of plaster on the physical-
mechanical characteristics of the strengthened soil was established.

General conclusions and recommendations are given in the sixth chapter:

1. Loess-like soils containing plaster in Georgia are quite distributed, namely
in the East part of Georgia. In the natural conditions, they are characterized
by high firmness and maintain vertically inclined slope, and in case it is
wetted they quickly lose firmness and it causes the creation of setting.

2. In Thilisi-Rustavi region, the content of the plaster in loess-like soils is
changed according to the distribution as well as the deepness. The amount
of plaster therein is changing from 0 to 80%.



10.

Loess-like soils in Tbilisi-Rustavi region are generally represented by light
and medium loams, which are characterized by yellow-grey color and
noticeable micro-pores.

The general reason of the deformation of the premises constructed on
loess-like soils, is wetting by water within the foundation operation period.

In comparing various methods of strengthening of loess-like soils a thermal
strengthening was selected as a cheap and reliable method.

A new super high frequency microwave application method of thermal
strengthening of loess-like soils was worked out and experimentally tested.

As a result of testing, it was established that the content of plaster up to
10% in soil during strengthening results in the increase of the soil firmness
by 35+40, soil obtains complete watertightness and the process is
irreversible.

As a result of testing, the optimal temperature of the soil strengthening was
established, (700°C) during which the termination of setting and process
irreversibility is attained.

In comparison with the thermal strengthening method, strengthening by
super high frequency microwaves is 3 times economic and the
strengthening time is deceased by 5 times.

During conducting the thermal strengthening works full compliance with
the security rules are necessary.
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