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Abstract

The experience of developed countries cities planning and construction has
proven that the wide range of socio - economic, architecture - planning, sanitary -
hygienic, and a number of issues would be successfully solved due complex
application of city's underground spaces.

The main component of scientific and technical problems of complex
application of underground spaces is the utilization of underground space for
arrangement of domestic service objects. The idea of underground space utilization is
grounded on its application as a modified resource.

The design method for the construction of underground facilities will
determine the development of construction technologies and improvement of design
processes level in the future.

The planning of underground facilities construction is carried out individually
for each specific object, for its functional destination, operational parameters and
massif characteristics consideration. At the same time will not be considered the
application of facilities for other functional destinations in future.

The underground facilities construction space is characterized by the changing
natural and anthropogenic factors, which various combinations of interaction will be
reflected in lot of requirements that are arisen at underground facilities construction
and operation.

In the conditions of cities rapid growth, increasing of population density, lack
of over ground land reserves and transport means rapid development the extremely
actual direction is presented due the underground space utilization. The experience of
city planning and construction confirms that wide range of transport, social -
economical, sanitary - hygienic, military and civil defense lot of issues would be
successfully solved due complex utilization of underground spaces. The nowadays
underground facility includes many different destination buildings, such as: transport,
trade and public catering, entertainment - recreation, civil defense, municipal and so
on.

In the major city of the world’s leading countries is carried out pre-emptive
utilization of underground space. The Georgian towns, primarily Tbilisi, would not be

backward of this process. In the Georgia's exists decades of experience of transport,
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utilities tunnels, underground passage and other structures. In Tbilisi and other cities is
necessary the development of the underground space utilization conceptual - action
plan that will take into consideration the conditions of city development. These studies
are described in the article "The state and prospects for utilization of underground
space in Thilisi city".

The issue of underground space application with taking into account the city’s
location and its development prospects, the construction concept for different type’s
underground facilities and directions, the technical - economic efficiency of
construction.

In Thilisi we considered as possible, as well as the 19th century city center
constructed rather large existing and currently inactive underground spaces
rehabilitation and their application for current demands. One of them is former
Tamamshev caravanserai multistory cellars under the Freedom Square and many
others.

In Thilisi city up to this date neither is nor developed the underground space
utilization complex program and the planned construction of underground facilities.
So as actual is considered the formulation of main directions and principles Tbilisi
urban underground.

Grounded due obtained by us materials is developed on the basis of the city's
according territorial functional zoning principle recommendations of the underground
space perspectives that will help us in organizing the non-stop traffic on the city’s
main roads. These issues are considered in article "The Basic principles of Tbilisi city
underground space utilization development program formation”.

Due considering of the above mentioned, we have established the goal of the
research, development of methodology for utilization of underground space for
various types of settlements functioning maximal rationalization.

The methodology is based on the parameters of the urban environment that in
turn are divided by anthropogenic and natural factors. Amongst the anthropogenic
factors in the first place is the population, the absolute as well as its density. Both of
them stipulates the required for Tbilisi city functioning objects. As the other factor we
accept such significant anthropogenic factors as cars fleet absolute size and

automobilization level (number of cars on per 1000 habitants).



They include city transport existing level and their development perspectives
by taking into account the modes. The next important question is existing of
municipal, social, cultural, military, civil defense, power supply and communications
objects, their current level of development and prospects underground space of
development.

From the natural factors we considered relief, i.e., fragmentation of the earth's
surface in the form of positive and negative. The laws of this fragmentation for located
in various regions cities. The following is a geological and hydrological condition,
seismic levels, etc.

The above mentioned part of the methodology consist technical side; of course,
we also take into consideration the economic feasibility of the facilities construction.

We consider the economic feasibility on two directions: 1. Traditional that is
based on returns of capital investments dye certain statutory period without that it is
impossible to investment the construction. At the same time, we take into
consideration the modern reality that shows that often the decision of object
construction is depended not on the achieved by national economy effect in certain
terms, but also depends on the nature of domestic and foreign policy decisions,
specific government's course on the use of foreign debt.

For the providing the above mentioned aims is required the selection and
implementation of high-tech methods and means that correspond to the experience and
the latest achievements of the world's leading countries, both in theory and in practice,
in issue of utilization of underground space.

The development of new technologies would give to us new achievements and
results in utilization of underground space that will be reflected in the reduction of
construction costs.

For the solution of arisen task we have developed the according layout of deep
tunnel support rational contour, mathematical model and the corresponding software
that is directly related to the New Austrian Tunneling Method.

We have offered for relief, geology, hydrology and other anthropogenic
conditions a new Austrian method of tunnels construction that is in full compliance

with designed by us deep support’s calculation method.
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Fro shallow tunnels grounded on carried by us analysis is recommended the
without ditch restoration method for micro tunnels and pipe-lines that is particularly

effective for spaces with high level of urbanization.
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