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Fig. 1 Reductionfratio of ground vibration
N : numbers of shot
4t : delay time between shots
S : frequency of ground vibration
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Table 1 : Blasting conditions (Exp. 1)
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Table 2 : Delay intervals
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Table 3 : Maximum amplitudes (Exp. 1)
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g : on the ground
f: on the floor
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Tabel 4 : Maximum amplitudes (Exp. 2)

Maximum amplitudes
1 0. 76kine
2 0.71
3 0.47 0.33 0.47 0.38 0.47
4 0.57

Table 5 : Blasting conditions (Exp. 2)

Number Charge weight

Trial | Delay | ¢ 1 te _ : ‘
No.1| 2 3 4 5 6 7 8 % 9 10 |Total

1 MS 93 0.35kg | 1.60| 3.10( 3.85| 3.60| 5.35] 58] 7.35| 4.35| 3.85 | 47.55
2 | MS 78 10| 1.10] 2.35| 3.80| 4.35| 5.10| 5.60| 5.10| 4.35| 4.35 | 44.05
3 DS 83 0.85{ 0.85| 3.60| 5.35| 5.10| 5.35( 5.35| 5.35| 4.60| 2.85 46,55
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Ground Vibrations from Millisecond Delay Blasting (Part 2)
by K. Nawa and H. Honda

The previous paper shows that interferen-
ce of wavelts at millisecond delay blasting
brings about a remarkable effects in reducing
ground vibrations. This phenomenon is for-
mulated as follows.

Now, consider millisecond-delay blasting in
which the total charge is equally divided
into N units and each unit is detonated
sucessively at a equal delay interval of 4.
Then, by referring the theory of delay line
filter in seismic prospecting, the relation of
wave form for a single shot with that for
millisecond-delay blasting is given by

__sin (Nrfde)
VD=2 U

where U(f) and V(f) are a frequency
spectrum for a single wavelet and that for
millisecond - delayed wavelets, respectively.
Accordingly, the rate of attenuation of sine
wave with a frequency of f is given by

- _ _sin (Nxfde)
K= N sin(nfde)

which is illustrated in fig. 1.

This theory coincides with Langefors’ the-
ory and Morris’ theory, and is confirmed by
routine operations. )

(Technical Laboratory, Asahi Chemical
Industry Co., Ltd.)
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