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Study of Blasting (III)

Stress Waves Produced in the Interior of a Concrete Block

by an Explosion and the Resulted Fractures.

by Teizo Okawa* Masao Hirayama* and Kenkichi Kiyota**

Test blocks made of cement mortar are;

(1) rectangular bar of 10x10x
400cm,

(2) circular plate of 10x 20¢cm.

(3) rectangular plate of 10x200x
200cm.

(4) Cube of 200x200x=200cm.

(5) Cylinder of 200¢ = 200cm,.

(6) Rectangular quadrangle prism
of 200x200x 340cm.

In case of (1), 5~30g of PETN is ex-
ploded on an end surface and in cases of
other blocks, 3~100g of PETN is exploded
in a bore hole drilled in the center of the
test block.

The stress waves produced in the test
blocks are picked up by eight strain
gauges which are insulated and sand-
wiched between two small pieces of cement
mortar with araldite and buried in the
block.

The gauge can measure the shape, the
velocity, and the frequency (up to 10Kc)
of the compression as well as tension
waves.

Throughout the experiment, the veloci-
ties of stress waves are neary equal to
the sonic wave veolcity and no supersonic
and plastic waves are recorded.

Fractures of brittle materials like ce-
ment mortar will be explained by the
dynamic theory of elasticity; the fracture
is caused mainly by the tension stress of
the dilateral wave reflected back at the
free face and also by the tangential tens-
ion stress of the emitted compression
wave. Static pressure of the explosion
will promote the fracture due to the
tangential tension stress, to some extent,
but its contribution to the fracture may
be small comparing with abovementioned
factors.

( * Nobeoka Factory, Asahi Chem. Ind Co. Ltd. Iapan, )
** Faculty of Enginering, University of Kumamoto, Japan,





