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ABSTRACT

This research presents an experimental and theoretical study
dealing with the finite element analysis of paddy grain-silo in-
teraction. The research is limited to top unloading silos with the
paddy grains as filled as ensiled material. Thus, the whole work
of this research may be separated into 2 parts. The first part is
to gain the quantitative informations on the mechanical properties
of ensiled material by using proper experimental method, which the
results of these series experimental showed that paddy grains are
nonlinear elastic material. And the second part is the study of
the structural behavior of paddy grains, of which the mechanical
properties obtained from the first part, in silos by means of the

finite element method.

Cylindrical reinforced concrete-walled silos with diameters
of 6, 8, 10, 15 and 20 metres and 25 metres high were molelled for
the analysis. In modelling, the grain mass was divided into a number

of 8-point isoparametric quadrilateral ring elements. The friction



forces along the grain mass wall interface were considerd as a force
boundary condition. The effect of radial wall deformation was

considered by introducing the wall elements as hoop elements.

The analysing results showed the final capacity of silos,
the deformation of grain mass, the variation of grain density along
depth, lateral pressure distribution against the silo wall, and
vertical pressuré distribution against the silo floor. These re-
sults gave the conclusion that silo diameter, friction mechanism
between grain mass and silovwall, and boundary conditions have in-

fluence on the grain-silo interactions.
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