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ABSTRACT

Petroleum products storage tanks, which are widely used in the urban economy and industry, are
ecologically dangerous sources of technogenic influence on the environment, acting as objects of
uncontrolled emissions of vapor-air or vapor-gas-air mixtures and spills of petroleum products with
subsequent fires and explosions. Properly designed oil storage facilities could prevent leakage and
potential contamination of soil, surface or groundwater.

The destruction of reservoirs is possible as a result of the sudden action of seismic loads of various
strengths. The liquid stored in the tanks begins to sence intense sloshing. The phenomenon of sloshing
in partially filled tanks could lead to high pressure on the tank walls, collapse of its structure or loss of
stability and could cause leakage of hazardous liquid [1-4].

The tank model has been built in the research as a rigid cylindrical shell of radius R with an elastic
bottom on the elastic Winkler base. It has been considered that the tank is partially filled with the ideal
incompressible liquid to a height of H, Fig. 1. It has been denoted S as the free surface of the liquid, S;
as the rigid cylindrical surface, and Syt as the elastic surface of the bottom.

Figure 1. Cylindrical tank with the elastic bottom on the Winkler elastic base.
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The Table 1 shows the lowest frequencies of axially symmetric oscillations of the elastic shell

SIIRT, TURKIYE

(n =0) on the elastic Winkler base.

Table 1. Frequencies of axially symmetrical oscillations of the elastic shell on the elastic Winkler base [5-8]

Empty shell, Hz Shell with liquid, Hz
J h,m
0.01 0.005 0.003 0.0015 0.01 0.005 0.003 0.0015
6 25.336 | 13.254 12.692 18.353 6.381 3.330 3.305 4.634
7 42132 | 21.793 15.852 15.558 15.974 8.0714 5.8718 5.7621
8 92.081 | 47.429 29.406 23.073 43.769 22.589 14.003 10.984

From the results presented in Table 1, it has been concluded that taking into account the Winkler elastic
base, there is the increase in the lowest frequencies of elastic walls, and there is no dangerous
convergence of the oscillations frequencies of elastic walls and liquid sloshing. Therefore, in the
vibrations studying of thin shells partially filled with liquid, it is advisable to use methods that allow
taking into account the soil influence.

Keywords: technogenic influence, hazardous liquid, seismic loads, storage tanks, petroleum products,
sloshing.
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