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The dynamic characteristics of shell structures with compartments partially filled with liquid could be 
most accurately determined experimentally. However, conducting such natural experiments is 
expensive and not always safe procedure. Therefore, conducting virtual computer tests becomes 
relevant. Paper treats new effective method to determine the frequencies and shapes of tanks partially 
filled with liquid, taking into account various factors, such as the mutual influence of liquid sloshing 
and oscillations of elastic walls, the influence of the elastic base parameters, and the liquid level of 
tank filling [1-5].

The purpose of the study has been to develop the effective method for calculating the frequencies and 
oscillations forms of tanks with liquid on the elastic Winkler base, taking into account the bottom 
elasticity and free surface sloshing [6-8].

The shell thickness decrease leads to reduction in the elastic walls frequencies. The frequencies of 
empty and liquid-filled tanks for different thicknesses have been shown in the table. 1.

Table 1. Frequencies dependence on shell thickness


The results indicate the lowest frequencies of the elastic shells decrease with thickness decreasing. 
Therefore, for very thin elastic tank walls, the first oscillation frequency of the elastic walls could be 
much smaller than the oscillation frequency of the fluid in the shell with rigid walls. As the thickness 
of the tank wall increases, this effect becomes insignificant.
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