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Fig. 1 Distribution of observatories for vibration attenuation
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Table 1 Peak ground acceleration and velocity of each observatory

& Ul R/m aeo/(em/s”) ay/C(em/s*)  a/(em/s*)  wv../(cm/s)  wv,/(cm/s) v /(cm/s)
SO 217.7 483.9 1258.9 1376.8 —10. 37 —13. 85 20. 04
D5 395.4 421.6 629. 2 512.3 3.83 —7.71 6.57
S1 1 055.0 —47.7 39.5 38.1 —1.57 1.04 0.82
S2 868. 3 —103.9 174.7 —103.1 —1.81 2.55 —1.58
S3 900. 8 —133.9 —37.9 67.6 1.72 —0.61 —1.13
S4 1164.2 —45.2 38.2 —37.1 1. 49 1.25 0.65
S5 1500.1 22.8 —29.7 —22.7 0.91 0. 67 0. 46
S6 1 830.3 13.8 —12.9 11.2 0.77 —0.53 —0. 36
S7 2101.9 8.9 —13.1 —10.7 0. 37 —0.40 —0.35
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Fig. 2 Attenuations of peak velocity and peak acceleration
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Fig. 3 Velocity response spectra for different distances

from the explosion center
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Fig. 5 Instrument layout for the observations

— D5, 0=0.57 c/s
---- D3, Unu=3.51 cm/s

D1, 0,.=23.83 cm/s

v/(cm/s)

Pl 6 TR0 F 3l 0 2 1 S LR Lo A I R R S

Fig. 6 Vertical acceleration, velocity, displacement record and velocity response spectrum

at the observatories
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Fig. 7 Distributions of energy in time and frequency domains
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Fig. 8 Particle motions produced at the observatories for topographic effect
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Attenuation characteristics and topographic effect of
a scientific explosion with 50 t explosive "

LIU Ai-wen', YU Yan-xiang', FU Chang-hua'. LU Hong-shan',
CHEN Kun', ZHAO Ji-sheng®?, ZHOU Zheng-hua*, WANG Wei?
(1. Institute o f Geophysics, China Earthquake Administration, Beijing 100081, China;
2. Institute o f Engineering Mechanics, China Earthquake Administration ,
Harbin 150081, Heilongjiang, China)

Abstract: Vibration attenuation and topographic effect were monitored near the explosion place of 50 t
explosive. Based on the recorded vibration signals, the attenuations of vertical velocity and accelera-
tion were analyzed with the Sadauskas formula. The rapid attenuation of vibration was related with
the layered moderate-hardness rocks and the local terrain and gully. The time-frequency distribution
of the vibration was obtained by the discrete wavelet transform (db8 wavelet). The frequency of vi-
bration energy concentration was reduced and the duration of the vibration was prolonged with the in-
crease of the distance from the explosion center. According to the Chinese Seismic Intensity Scale, the
vibration intensity close to the explosion center is up to W[, however, the blasting vibration intensity
decay faster than the attenuation of earthquake intensity. The topographic effect was discussed by
comparing the vibration records at different locations of a 14-m-high hill. Due to the focusing vibra-
tion energy of the hill, the peak acceleration on the top of the hill is 2. 4 times larger than that at the
foot of the hill, and the special frequency bands with the enlarged amplitude is related with the size
and the height of the hill. The figure of particle motions indicates that the lateral swing and rotational
motion gradually increase from the foot to the top of the hill.

Key words: mechanics of explosion; attenuation characteristics; time-frequency analysis; blasting vi-

bration; topographic effect; vibration intensity
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