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RESUME

Development and research of methods of creating a support geodetic network, in

order to observe the deformations of hydrotechnical structures

Depending on the type of engineering structure and the types of measurements, there are
different methods of conducting geodetic works, which requires from the performer, deep
knowledge of the theory of creating a geodetic base, balancing measurement results and
accuracy assessment, as well as some experience of surveying and tracking works. As we
know, the geodetic works on the engineering object will go through the following stages:
survey, design, tracking, construction control and deformation observations for their safe
operation. At each subsequent stage, the accuracy of the support network should be higher
than at the previous stage. This requires a special non-standard approach to the design of
support geodetic networks, namely, the creation of local support networks. In the creation
of engineering geodetic networks, the most important role is played by the accuracy of

determining the mutual location of points.

The arrangement of the points of the planned geodetic network mostly takes place in
relatively elevated points of the territory; Placement of rappers and benchmarks of the
elevated network in the lowest possible places. In both planned and elevated networks
periodically, every 25-30 years, points are reconnoitred and restored. Repeated
measurements and mathematical processing are also performed in this type of networks.
Especially in the Caucasus region, which is characterized by high seismic activity and
frequent earthquakes. Therefore, the risks of breaking the geometric connection between

the points of the support network are high.

The traditional methods of creation the planar support geodetic networks are: triangulation,
polygonometry and trilateration. From here, the triangulation method is more common,
the elements of which can be not only triangles, but also more complex figures:
quadrilaterals and central systems. The advantage of this method is that there are many
redundant measurements in the network, which allows us to conduct reliable control in the
process of measurements, as well as high accuracy in determining the mutual location. The

balancing of measurements is mainly done by methods of correlations or parameters. The
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method of triangulation is very popular, both during the creation of state and local geodetic

networks.

According to the instructions, the creation of the state support network is based on the
following principle: first, a high-precision network must be created, and then it is increased
by points with relatively small distances. Such a principle allows the required area to be
covered with a sufficient number of points, which ultimately gives us the opportunity to
carry out topo-geodetic planning, to implement such engineering tasks as provision of
engineering geodetic points of the hydrotechnical structure's support network or other

types of infrastructure projects.

Since 2010, a network of permanent base stations has been operating on the territory of
Georgia, the backbone of which is seven A-class points, and as mentioned above, it is
frequented by B-class points (30 points in total). However, no attempt has yet been made

to increase the frequency of subclass clauses based on them.

Geo-CORS provides an opportunity to develop land, sea and air navigation geodetic
systems, environmental protection and transport safety, to create and improve geo-
information systems. Also, the production of land cadastre should move to a qualitatively
new stage in the country. Using the Geo-CORS network, both engineering and land
surveying works will be performed with maximum accuracy, accelerated methods and
much cheaper equipment, which contributes to construction planning, agricultural
development, and improvement of the activities of engineering-design and surveying

companies.

Geo-CORS, which is a state geodetic network supported by satellite methods, is not counted
by traditional methods. Therefore, the question arises why I should not use the same

methods when creating local support networks.

Planned monitoring (triangulation) network of Enguri arch dam is represented by 26 points.
The five furthest from the arch dam are anchor points for this monitoring network. Based
on this network, the study of deformation processes of the dam using geodetic methods has
been carried out continuously for many years. It can be called the most frequently measured

network in Georgia.
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During the field survey, we conducted six hours of full-scale measurements in two sessions,
day and night, simultaneously at all anchor points of the arch dam's monitoring network.
Since we made the mentioned measurements without a GPS base station, we used Geo-
CORS Kutaisi, Mestia and Poti type B stations to process the received data and get the

results.

The accuracy of satellite measurements is influenced by several factors: the reduction of
accuracy factor (DOP) and the angle of view of the sky arch. The duration of the session is

also important.

In the process of camera studies, the desired time and duration for measurements were
selected, under the conditions of Georgia. Also, determination of the optimal values of the

angle of view of the sky arch and the geometric factor of reduction of accuracy.

Studies in the paper show that accuracy increases as the length of the observation session
increases. With properly selected time and duration, it is possible to have a mean square

deviation of the location of grid points within 0.33 mm.
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