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Structural Consequences of Natural Hazards on Metal Storage Tanks

Abstract:

Aboveground metal storage tanks are used in the Caribbean islands and the United States to store oil as part of the infrastructure supporting the distribution of oil and fuel. To assure the continuing supply of such products, this infrastructure should be in service following major natural hazards, including earthquakes, hurricanes, and floods. This paper reports results from a five-year research project on the structural consequences of natural hazards on thin-walled metal tanks with large diameter and low aspect ratio (short tanks). The tanks considered have several roof configurations, including conical, shallow spherical cap, flat, and floating roofs. Most tanks have rafters and columns to support the roof.

The emphasis of the study is on the computational modeling of the structural response, including buckling of the shell due to external loads. In the case of wind loads, two studies were carried out to estimate pressures on the shell: First, wind tunnel experiments on small scale models; and second, computational fluid dynamics simulations. For earthquake loads, the liquid stored plays an important role in the evaluation of loads, and both hydrostatic and sloshing actions have been considered in the analysis.
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