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Ground Vibration and Explosion Sound caused by
Blasting in Izumi-layers

by Yasuo IMANAKA, Koichiro KAWAI,
Tomoyoshi MARUYAMA and Chikaosa TANIMOTO

Ahead of the operation of blasting it should be discussed the influence to adjacent
inhabitants and structures which may be caused by blasting.

Field test and measurement searching for effects of blasting were done during
three months in summer of 1975 as one part of the investigations for the construction
of Ohnaruto Bridge connecting Shikoku Island and Awaji Island.

Blasting was tested on the rockground called Izumi-layers which is the alternative
layers of weathered sand stone and shale where the seismic velocity is 1.8 to 2. 0
km/sec.

Drilling pattern, kind of explosives, charge, distance, attenuation of seismic
wave, period of delay shot, predominant frequency, peak particle velocity, sound
level etc. and their relations are discussed in this paper.

The results about blasting in Izumi-layers are as follows:

1) In DS-delay intervals which are 500ms for No.2 Cap, 250ms for No. 3 to No. 9,
and 300-500ms for No. 10 and followings peaks of waves are separated, and the quan-
tity of charge for one-shot is determined by the quantity per one delay.

2) There is no remarkable difference of vibration in Izumi-layers between Shinkiri-
dynamite and ANFO.

3) The equation shown below is applicable to the estimation of ground vibration in
Izumi-layers,

A=K-L2/3

. d -2
where A: peak particle velocity (kine), L: charge per delay (g), d: distance (m) and
K: 7 for dynamite and/or ANFO in one free face, 5 in 2 free face and 0.7 for concrete
cracker.

4) The vibration by initial ignition shows the highest peak and others do 60-80% of it.

5) Predominant frequencies are 30-40 Hz for ground vibration and 20-40 Hz for
explosion sound.

6) The explosion sound of Sankiri-dynamite is 4 dB and 6 dB higher than ANFO and
concrete cracker.

7) For the excavation of Izumi-layers the nomograms shown in Fig. 5 and 6 are
useful, and Fig.5 is used in the case of one free face blasting by dynamite and ANFO
and Fig. 6 is used in the case of the distance of 100m where @, @, @, @ and @ indi-
cate one free face blasting by dynamite, one free face blasting by ANFO, two free
face blasting by dynamite, one free face blasting by concrete cracker and fragmen-
tation by concrete cracker.





