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Abstract

The dissertation "Hydrodynamic load on tower water intake during the
earthquake" discusses the study of the strength and stability of tower-type

structures in medium and high-pressure hydrosystem during seismic impact.

Under the wave theory, an algorithm and calculation program were developed for
tower-type aquifers to determine the hydrodynamic pressure during seismic
impacts (according to elastic oscillations), configuration of aquifers, as well as
between towers and tower distances between dams. Every opportunity is given to

determine the dangerous zone of distance between buildings.

Based on the research methodology, loads developed by hydrodynamic impact of
water for paired cylindrical intake structures of circular cross-section were

obtained, which also takes into account the impact of their distance from the dam.

Within the framework of the two-dimensional task of spectral theory, using the
finite element method, the research methodology was developed taking into
account the loads developed by the hydrodynamic impact of water. The
calculation of the inertial impact of water is based on the methodology developed

in the presented paper.

A simplified model for the dynamic calculation of the spatial construction of a
tower intake was developed using the finite element method within the two
dimensional task, which involves modeling a structure with a circular or
rectangular section with variable geometric parameters in height using a prism
pole with reduced parameters. This model made it possible to select the design
parameters of the tower construction, including the relative thickness of the

reinforced concrete wall.

In the presence of an empty reservoir, the analysis of numerical solutions
performed within the framework of two and three dimensional tasks showed a

good agreement of the results. All provide a solid basis for the application of the
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above two dimensional models to take into account the dynamic impacts of water

developed during a full reservoir.

Based on the developed methodology, the seismic stress condition and strength
reserves of the Tedzami hydropower plant were assessed taking into account the
hydrodynamic impacts of the water. The optimal value of the relative thickness (t
/ r) of the reinforced concrete wall of the intake tower was obtained taking into

account the dynamic impact of water.

31



