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Fig. 1 Dimension of water vessels and installation of vibration pick—up
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Fig. 2 Example of seismic vibration (accelera-
tion) ; explosin of No. 6 detonator in large
vessel (under-ground type) : full scale of
abscissa is 500 msec. : ordinate is in ar-
bitrary unit.
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Table 1 Comparison of seismic vibration parameters between small
and large water vessel to check seismic vibration scaling ;

vessel is on-ground type

VESSEL SIZE L w wiss Um Ta Ta
m g g3 cm/s ms ms
vert, hori.
SMALL 1 0.6 0.84 7.2 9.9 9.6 59
LARGE 2 4.8 1.68 6.3 8.8 16.8 107

W : charge weight Ug: maximum velocity amplitude T, : time of arrival of seismic vibra-

tion Tg: time of duration of seismic vibration
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Fig. 3 Seismic vibration scaling between small
and large water vessel ; vessel is on—
ground type and direction of measure-
ment is vertical. : W=weight of ex-
plosives
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Fig. 4 Seismic vibration scaling between small
and large water vessel ; vessel is on-
ground type and direction of measure-
ment is horizontal. : W=weight of ex-
plosives
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Fig. 5 Logarithmic relation between maximum
velocity amplitude and reduced distance ;
water vessel is under-ground type. :
direction of measurement is vertical.
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Fig. 6 Logarithmic relation between maximum

velocity amplitude and reduced distance ;
water vessel is under-ground type.:
direction of measurement is horizontal.
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Seismic vibration by the explosion in water vessel(I)
Seismic vibration by the under-ground type water vessel

by Yoshio Nakayama®, Senzo Oinuma* and Kazumi Tanaka®*

The seismic vibrations were measured by the explosion in cylindrical water vessels.
To investigate the effects of vessel settlement, vessels were settled both on the ground and
under the ground except the opening to air. The vessel seze effects were also investigated
by the small and large vessel. The results obtained were as follows.

(1) Maximum velocities of horizontal vibration were greater than those of vertical vibra-
tion on its ~ magnitude ,independent of vessel size and vessel settlement.

(2) Measurements of the attenuation of vibration by the distance were made and the ex-
ponential attenuation index was founded to be 1.2. This value indicated that the nature of
seismic vibrations by the explosions in water vessels was to be that of the surface wave.

(3) Experiments revealed that Hopkinson scaling law was kept on the velocity
amplitude of seismic vibration.
(*National Chemical Laboratory for Industry, Higashi 1-1, Tsukuba-shi,
Ibaraki-ken, Japan)
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