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Abstract - This research analyzes the fluid pressure response acting on the inner wall of steel water tanks subjected to seismic
actions including horizontal and vertical ground motion components using computational fluid dynamics. To achieve this aim,
this research proposes a computational hydrodynamic modeling technique by validating the simulated results with shaking table
test results available in the literature. Additionally, to examine the effect of vertical ground motion component on sloshing-induced
fluid pressure of tanks, a real steel water tank is selected, modeled, and simulated. Hydrodynamic pressure responses of the tank are
examined for two loading scenarios: under the combined action of horizontal and vertical components and under only horizontal
components. Comparison results reveal that the inclusion of vertical ground motion component causes the maximum pressure,
distribution of maximum pressure over the tank height, and location where the maximum pressure is produced.
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Fig. 1. Cylindrical steel water tank
used for model validation
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Table 1. Setting conditions of CFD model

Parameter Condition
Water Incompressible fluid
Liquid
Air Ideal gas

Seismic load Earthquake displacement

Watertank wall No-slip wall boundary condition

Temporal discretization Second-order backward Euler

Monitoring point Hydrodynamic pressure
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