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Table 1 Characteristics of the materials in the model shown in Fig.4

. Young's . s P-wave S-wave
Symbol Material Dge/n;;t‘y Modulus P o:stsic:)n 8 velocity velocity
kg/cm? ra m/s m/s
1 Granite CH 2.55 3.8x10° 0.24 4150 2430
2 Granite CM 2.48 2.4X10° 0.36 3990 1870
3 Granite CL 2.30 1.3x10% 0. 40 3450 1410
4A Sandy soil 2.10 7.0x10? 0.479 1660 332
4B Fill sand 2.05 1.2x10% 0.497 1790 138
5B Clay (2) 1.80 2.1x10° 0.493 1670 196
5C Clay (1) 1.80 3.4x10° 0.489 1700 249
6 Sea water 1.00 - 0.50 1500 0
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Fig. 4 DAYS-2 model zoning for the computation of ground motion
at petroleum refinery on reclaimed ground.
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Fig. 5 Peak particle velocity computed by a
DAYS-2 code vs. distance from the
shot point for the blasting of 360 kg
GX-1 dynamite at 7A.
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Fig. 7 Spectral amplitude of the computed
particle velocity shown in Fig. 6
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Fig. 6 Computed particle velocity on the ground at 300m from the shot point.
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Fig. 8 Particle velocity record observed at 340m from the shot point
for the blasting of 180kg GX-1 dynamite at 7A
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Fig. 11 Comparison of measured peak par-
ticle velocities against computed ones
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Prediction of Ground Vibrations from Submarine Overburden
Blasting and Results of Their Measurements

by Koichi Sassa*, Ichiro Ito*, Susumu Nagasaka**

In planning a blasting close to buildings, one must predict the magnitude of
vibration caused by the blasting. The vibration from common types of blasting may
be roughly predictable by using an experimental formula which has been derived from
the previous measurements.

Honshu-Shikoku Bridge Authority planned a submarine overburden blasting. This
type of blasting is an extremely special one, and this was the first trial in Japan.
Therefore, the prediction of the vibration from this particular blasting by the conven-
tional method was very difficult for the sake of its speciality. Then, in order to
predict the ground vibration, a numerical simulation was performed. The computer
program used for this simulation was a DAYS-2 Code which involves the finite diffe-
rence approximation to the momentum equations.

According to the results of this simulation, Honshu-Shikoku Bridge Authority
performed the submarine overburden blasting of this particular case in February,
1975. The ground vibrations were measured at several points. After the shots,
comparison of the results of this simulation against the measured ones was performed.
As the results, the amplitude of the ground vibration predicted from the simulation
is about a half of the measured one, and the dominant frequency of the vibration
agrees well. On the whole, it may be considered that the results of this numerical
simulation are reasonable.

(*Faculty of Engineering, Kyoto University, Yoshidahonmachi Sakyo-ku,

Kyoto, Japan.
**Sakaide Construction Office, Honshu-Shikoku Bridge Authority, 3-3-8
Kyomachi, Sakaide, Kagawa, Japan.)
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