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Fig. 1 Explanatory figures of the experiment.
(a) Mortar block specimen (cm).
(b) Crater test type (em).
(¢) Underwater explosion type (em).
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Fig. 2 Examples of records.
(a) Crater test type (L=4.5cm).
(b) Underwater explosion type (R=
50cm).

Fig. 3 Curves obtained by the experiment.

(a) Effect of the length of the least
resistance (L) on the peak pressure
in the case of the crater test type
(Pg).

(b) Effects of the distance from the
pickup to a detonator (R) on the
peak pressure in the case of the
crater test type (Pg) and on the
peak pressure in the case of the
underwater explosion type (Pw)
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Fig. 4 Explanatory figure of the wave propa-
gation around the boundary in a la-
yered medium,
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Fig. 5 Effects of the distance from the pick-~
up to a detonator{R)on the corrected
peak pressure at the pickup (Pp) and
the peak pressure in water at the bo-
undary (Py) in the case of the crater
test type, and on the peak pressure
at the pickup in the case of the under-
water explosion type (Pw).
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Fig. 6 Effects of the length of the least re-
sistance (L) on the peak pressure in
water at the boundary (FPy) and the
peak compressive stress in the mortar
at the boundary (F%) in the case of
the crater test type, and the effect of
the distance from the pickup to a de-
tonator (R) on the peak pressure at
the pickup in the case of the under-
water explosion type (Pw).
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Fig. 7 Plan and elevation of the measuring
site (cm).
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Fig. 8 Examples of records (smokeless pow-
der ... 40gr).
(a) Pressure (P).
(b) Pressure (Fy).
(c) Strain (e5).
(d) Strain (er).
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Fig. ¢ Relation between the impulse at A,(7,)

and the impulse at My(Z,).

(1) Kiri dynamite ... 10gr.

(2) Kiri dynamite ... 40 gr.

(3 PETN ... 7gr.

(4) Black powder ... 40gr.

(5) SLB ... 404r.

(6) Smokeless powder ... 40 gr.
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Fig. 10 Relation between the maximum pres-
sure at My(P max) and the maximum
pressure at My(P; max).

(1) Kiri dynamite ... 10 gr.

(2) Kiri dynamite ... 40 gr.

(3) PETN ... 7gr.

(4) Black powder ... 40gr.

(5) SLB ... 40gr.

(6) Smokeless powder ... 40 gr.

(7) No. 3 detonator.

(8) No. 3 detonator covered with a
vinyl hood.
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Fig.11 Explanatory figures for the calcula-
tions.
(a) Plans of the concrete block and
the charge (ecm).
(b) Profile of the pressure wave.
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Fig.12 Profiles of stress and strain waves at
MP,, MP; and MP, (CHARGE A).
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Fig. 13 Profiles of stress and strain waves at
MP,, MP; and MP; (CHARGE B).
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Study on the Stress Wave Propagation through the Boundary
between the Concrete Block and Water

by K. Hanasaki and L. Ito

Studies on the behavior of the stress wave in a layered medium have been carried
out by many scientists. But we find few studies on the stress wave propagating from
a rock into water or from water into the rock.

In this paper, we describe the results of the experimental and the numerical re-

searches on the above problem.

In summary, in the case of an explosion of a detonator, the experimental results

obtained are as follows;

(1) In the case of wave propagation from a concrete block into water, the magni-
tude of the wave is reduced to about 40 percent of that of the incident wave

after passing the boundary.

(2) In the case of wave propagation from water into the concrete block, the

magnitude of the wave increases to 160 percent of that of the incident wave

after passing the boundary.

By means of the numerical simulation using the finite differential equation method,

we have also obtained the following result;

In the case of underwater explosion near the concrete block, when the distance

from the charge to the concrete block is large, all stresses of any directions induced

in the concrete block are compressive ones, and when the distance is small, these

stresses can be developed as tensile one or as compressive one.
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