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Fig. 1 Finite element idealization of a structure
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Fig. 2 An example of the conditions for the
stress analysis.
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Fig. 3 Maximum tensile stress (a1) distribu-
tions for the cases c = 2a (solid line)
and ¢ = 0 (brocken line). Numbers
attached on the curves are the values
of a1/ o,
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Fig. 4 Change in the tensile stress near the
tip of the crack (oi) with the length
and the number of the crack. (The
curve indicated by “No crack” is the
change in the maximum tensile stress
with the distance from the bore hole
for the case where the hole has no
crack.)
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Fig. 5 Pressure distribution in the crack which
is used for the stress analysis when
the depth of the penetration of the gas
into the crack is d.
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Fig. 6 Maximum tensile stress (o:) distribu-
tion for the case ¢ = 2a, d = 0.8a.
Numbers attached on the curves are
the value of a1/ Po.
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Fig. 7 Effect of the gas penetration into the
crack on the tensile stress near the tip
of the crack (o).
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Application of the Finite Element Method for the
Blasting Research (1)

——Application for the Studies on the Breakage of a
Material Caused by Explosion Gas Pressure—

by Ichiro Ito*, Koichi Sasa* and Chikaosa Tanimoto**

When an explosive having the low velocity of deflagration is used to break a
material, the breakage is completed mainly by the quasi-static stress caused by the

pressure of the explosion gas.

Therefore, in this study the mechanism of the breakage

of the material caused by the gas pressure, which is applied at the inner surface of a

circular hole, is discussed by referring to the results of the stress analyses performed

by using the finite element method for the various conditions which are considered to

come out during the progress of the breakage.

For example, the changes in the

stress distribution in the material with the growth of the radial cracks and the penetration
of the explosion gas into the crack are computed.

As the results, it is clarified that the pattern of the crack produced actually by the
gas pressure in the bore hole can be explained clearly by referring to the results of the
stress analyses. And finally, the possibility to predict the length of the crack due to

the gas pressure is proposed.

(*Faculty of Engineering, Kyoto University, Kyoto, Japan,
** Nishimatsu Construction Co. Ltd., Tokyo, Japan.)
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