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ABSTRACT

In the paper, the problems of determining the frequencies and oscillations forms of structural elements
have been investigated, taking into account the hydroelastic interaction. It has been noted that the basic

correlations of the mechanics of a solid medium have been used to describe the motion of both an elastic
structure and a fluid.

To calculate the vibration characteristics, we perform the following calculations [1-3]. First, we calculate
the frequencies and oscillation forms of the elastic unfilled shell. A steel shell with fastening along the
entire bottom has been considered [4-7].

Fig. 1 shows the oscillation forms of such an unfilled elastic shell.
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Figure 1. Oscillation forms of an unfilled elastic shell
Table 1 shows the corresponding oscillation frequencies.
Table 1. Oscillation frequencies of the unfilled shell.

Form N 1 2 3 4 5 6 7 8

Oscillation

frequency, 109.07 109.07 | 110.63 | 110.63 | 129.95 | 129.95 | 132.15 | 132.15
Hz

Note that all oscillation frequencies are multiples, and different oscillation forms correspond to them.
These forms make up the first system of basic functions for dynamic analysis.
Next, oil sloshing in the above-mentioned tank has been considered. The oil density is 960 kg/m3, the
sound speed is 1250 m/s, and the level of filling the shell with oil is 1 m.
Table 2 shows the frequencies of oil sloshes in the casing. At the same time, the shell has been considered
rigid.

Table 2. Sloshing frequencies, Hz

Form N 1 2 3 4 5 6 7 8

Oscillation

frequency, 0.6596 0.6596 | 0.8693 | 0.8693 | 0.9754 1.021 1.021 1.149
Hz
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Fig. 3 shows the forms of free surface sloshes.

5) 8)
Figure 3 Sloshes forms of the free surface

We can see that the lowest frequencies correspond to neoseimeric forms, namely the first harmonic. The
axisymmetric shape corresponds to the fifth frequency.

Keywords: oscillation frequency, hazardous liquid, seismic loads, storage tanks, petroleum products,
sloshing, liquid hydrocarbon reservoirs.
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