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The containing structures such as bins, silos, and bunkers are usually
designed according to either Janssen theory (1895) or Reimbert theory
(1962), which are both recommended by ACI Committee 313 in “Proposed
ACI Standard (1975)".

Those theories are very simple and convenient for the design purpose
indeed, but are not complete in the sence that the plastic characteristics of
bulk solids are not fully considered.

Recently the authors have been carried out the minute analysis of static
stress states in rock-like granular materials stored in a cylindrical containing
structure by using the Kotter method of soil mechanics. The results of the
analysis and the laboratory model test are reviewed in this paper.
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Fig, 11 Static stresses due to 7 of bulk solid stored in a cylindrical bin, calculated with
different angls of ¢ and ¢, (C=0)
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Fig. 12 Static stresses due to C of bulk solid stored in a cylyndrical bin, calculated with
different angles of ¢ and ¢, (when y = 0)
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Table ]I Physical properties of the granular materials
sand ceramic ball | silica gel leight-weight
pellet aggregate
(under 2mn) (6m ¢) (4m ¢) (5mn~1.2mm)
bulk density 7 (g/ci)
loose 1.616 1.421 0.981 0.805
dense 1.670 1.454 1.004 0.877
internal friction angle
¢ (deg) 25 48 47 43
wall friction angle
¢, (deg) 10 10 16 21
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Fig. 13 Static pressures of several kinds of bulk solids obtained by the laboratory model tests
as well as the theoretical analysis
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