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STATIC AND DYNAMIC BEHAVIOURS OF SILO GROUP
UNDER EARTHQUAKE LOADINGS

x *%
By Toshio SUZUKI and Yasuhiko HANGAT

The reinforced concrete silo group subjected to earthquake loadings is
analized both statically and dynamically. The structure refered as silo group
in this paper is that of collectivity of some cantilevered cylindrical shells
jointed together either directly or with connection walls. Recently, a lot of
researches on the mechanical behaviours of silos has been treated analytically
and experimentally. In these investigation, the discussion is, however, mainly
focused on the evaluation of mechanical characteristics of the isolated silo,
and evaluation of internal pressures and that of the equivalent mass of stored
materials or the buckling analysis under holizontal loads are carried out.

In this paper, as compated with these researches, the interaction effects
between each structure are taken into account. The treatment like this enable
us to research the mechanical behaviour as the structure group, not as an
isolated one.

If we use ordinary numerical methods as Finite Element Method or Finite
Difference Method, the computational time or costs amount to so large and
moreover, qualitative considerations seem difficult because of many degrees of
freedom. 1In this paper, a simple mechanical model so called 'Beam Group Model'
is proposed which enables us to analyse the silo group as a whole easily, and
to grasp the mechanical properties of them including the interactive effect
between each structure. In this treatment, each silo and cross wall are
replaced by the beam and the plate, respectively. By using this simple model,
we carried out both static and dynamic analysis of the reinforced concrete silo
group subjected to the static and dynamic lateral forces.

In the static analysis, the investigations are especially made upon the

effect of numbers of silo, stiffness of cross walls and height of silos, which

" seem to have significant influences in the deformation and stress of them. 1In
the dynamic analysis, on the other hand, the eigenvalue calculations are carried
out and together with this, the dynamic response analyses under earthquake
loadings are also carried out. As the result of these treatment, there prove to
exist some mechanical characteristics which can not be drawn from the analysis
of silos as the isolated structures, and the simple beam model proposed here
prove to be effective to examine characteristics of silo group.

* The Technical Research Institute, Fujita Corp.

** The Institute of Industrial Science, University of Tokyo
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