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Synopsis :

With an aim of investigating the statical behavior of cellular structures, thereby finding
some step toward an effective numerical analysis methods, the gauge measurement and
the three-dimensional photoelastic experiment were conducted bilaterally, using a
simple model of cellular structure made of epoxy resin. The analysis was conducted by
means of the finite element method using a relatively coarse element division, and was
compared with the result of experiments and the reliability was examined. in this case,
the structure was regarded as a continuum of thin plate elements, with only the
in-plane rigidity of plate considered. (1) In cellular structures, the effect of cellular
partition is eminent. And the cell in the vicinity of the point of loading receives most of
the load, with a load-sharing ratio of other cells markedly reduced. (2) The numerical
analysis method employed for this study can be used for calculating vertical
displacement of cellular structures and stress upon places other than the vicinity of the
point of loading, but preciser analysis of stress distribution in the vicinity of the point of
loading calls for a bilateral use of either zooming method or the experimental analysis

method as employed here.

(c)JFE Steel Corporation, 2003
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With an aim of investigating the statical behavior of cellular structures, thereby finding some step

toward an eifective numerical a.nalysis methods, the gauge measurement and the three-dimensional

photoelastic experiment were conducted bilaterally, using a simple mode! of celiular structure made of

epoxy resin. The analysis was conducted by means of the finite element method using a relatively

coarse element division, and was compared with the result of experiments and the reliability was

examined. In this case, the structure was regarded as a continuum of thin plate elements, with only the

in-plane rigidity of plate considered.

The results are summerized as follows :

(1) In cellular structures, the eHect of cellular partition is eminent. And the cell in the vicinity of

the point of loading receives most of the load, with a load-sharing ratio of other cells markedly

reduced.

{(2) The numerical analysis method employed for this study can be used for calculating vertical

displacement of cellular structures and stress upon places cther than the vicinity of the point of

loading, but preciser analysis of stress distribution in the vicinity of the point of loading calls

for a bilateral use of either zooming method or the experimental analysis method as employed

here.
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Fig. 14 Stress distributions of vertical walls (Load position is at the center of the model)
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