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A THEORETICAL STUDY ON THE ANALYTICAL MODEL USED IN THE
SEISMIC DESIGN FOR UNDERGROUND VERTICAL SHAFT STRUCTURES

Yukio SHIBA

The “beam-and-spring model” which is popularly used in the seismic-deformation-method-based cal-
culation for underground vertical shaft structures is discussed in this paper. At first, after the current
beam-and-spring models adopted in several design guidelines are overviewed and ideal way of the analyt-
ical model is considered from the viewpoint of soil-structure interaction issues, a few problems concerned
with seismic actions and mechanical elements in the current methods are pointed out. Then, a new meth-
od of seismic calculation using an advanced beam-and-spring model which improves the current one is
proposed. And the seismic behavior of a very simple ground-shaft system is formularized based on the
improved method. Finally, these results are examined through a numerical simulation, and some paramet-
ric studies about general properties of the seismic stress occurred in shaft structures are conducted.
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