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ABSTRACT

Industrial facilities are not only important facilities that contribute significantly to
the national economy, but also cause significant secondary damage such as soil,
water quality, and air pollution due to fires, explosions, and leaks of harmful
substances in the event of damage. Several mechanical facilities and structures are
linked to each other to ensure operability in petrochemical plants. Therefore, if
any of these facilities are destroyed in the event of an earthquake, operability
cannot be secured, which directly or indirectly has a great impact on the national
economy.

The current seismic design aims to prevent collapse and is insufficient to secure
operability, so performance-based seismic design is required. Therefore, facilities
belonging to the same process should secure seismic performance to ensure
operability against design earthquakes, and it is desirable to assign different
damage levels (seismic performance levels) according to the seismic behavior of
the facilities. Performance-based design is a design concept in contrast to the
current specification-based design. Specification-based design does not allow other
design methods other than prescribed design methods, whereas performance-based
design allows any design method if it is verified that it satisfies the required
performance.

In this study, seismic behavior characteristics were analyzed through nonlinear
dynamic analysis of spherical storage tanks with nonlinear support structures. The
nonlinear analysis technique can be applied to the analytical verification method,
and the analyzed seismic behavior characteristics are used as basic data for
alternative design methods for performance-based design..

The spherical (ball) storage tank is supported by several pillars and braces,
showing complex nonlinear behavior during an earthquake due to the buckling and
yield of the brace and pillar. In this study, the characteristics of nonlinear
behavior were statistically analyzed and a new method of performance-based
seismic design was proposed based on this.
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