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ABSTRACT

Prismatic tanks are widely used in various branches of modern engineering and construction
as tanks, containers, and sluices of hydrotechnical structures. They are also used to store various
liquids, such as drinking and fire water, oil, liquefied gas, wine, etc. On large farms, such
containers store liquid fertilizers, fuel for agricultural machinery, manure, silage, and so on.

Today, cylindrical containers are the most popular structural solutions for storing oil
products, water and other liquids. Since it is the cylinder that is recognized as the most
ergonomic and reliable form of container for storing any liquids, cylindrical tanks are used at
enterprises of the fuel and energy complex, at enterprises of the light and food industry, are
used to store fuel, supplies of food and technical water, including as fire-fighting containers.

In the scientific literature, much less attention has been paid to conical shells in interaction
with liquid, despite the wide use of thin-walled conical shells in various fields of technology
[1]. In aerospace engineering, such shells were used as fuel tanks in airplanes and satellites.
The use of shells in submarines, torpedoes, water-based ballistic missiles and marine drilling
rigs of oceanic equipment is known. As far as civil engineering is concerned, conical shells
have been used in protective containers in elevated water tanks.

Regular operation, pre-repair and repair work on tanks with environmentally hazardous
liquids, as well as their leaks under the influence of seismic loads are a source of technogenic
impact on the environment due to emergency situations and threaten the life and health of the
population. Therefore, the study of the effect of oscillations and vibrations caused by seismic
loads on tanks for storing environmentally hazardous liquids and the assessment of reducing
the load on nature is a very relevant scientific and practical issue to improve the environmental

safety of the territories adjacent to the tanks [2-4].
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In the previous works of the authors [2-4], fluid fluctuations under the action of seismic loads
in cylindrical and prismatic tanks have been investigated.

The main objective of this study is to develop a robust numerical approach by combining
finite element and boundary element methods to estimate the natural frequencies of oscillations
in complex liquid-filled tanks.

The tanks considered in this paper consist of coaxial cylindrical and conical shells connected
by rings that form bottoms. The liquid is between the shells.

Note that there are several oscillation frequencies. The corresponding modes of sloshing of
the free surface have been shown on Fig. 1 and 2. The flapping frequencies of both structures
differ slightly, but they are higher for structures with a smaller radius of the free surface. This
difference decreases with increasing wave number. The lowest frequencies correspond to the
first, second and third wave numbers. This corresponds to the calculation given in Ibrahim [5]

regarding liquid sloshing in conical and cylindrical shells.

7
Fig. 1. Sloshing Modes of Structure.
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7
Fig.2. Sloshing Modes of Structure

Thus, the spectral problem to determine the frequencies and modes of fluid oscillations in
coaxial shell structures has been solved. This makes it possible to study the movement of liquid
in fuel tanks and reservoirs under the influence of external loads [6,7].
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