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Abstract.  The numerical model of rock mass with one joint was established by using discrete element method

and the energy distribution of frequency band and signal-to-noise ratio of seismic signal were studied by using wavelet
packet analysis. The comparative analysis showed that the different frequency band energy of seismic signal after
treatment with wavelet packet analysis was well expressed and the vibration signals were divided into lowHrequency
interference signal( 0 ~20 Hz) effective signal( 20 ~80 Hz) and high frequency noise signal( greater than 80 Hz) .
Meanwhile the percent of each frequency band energy of direct wave and reflect wave occupied by total energy and

relationship to the distance of explosion source were investigated.
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Table 2 Mechanical properties of joint .
/ / / / / o
Pa Pa Pa Pa () 2.1
2¢9 269 0 0 20
1.3 10 m
30 666 Hz ( Shannon)
° 2 ( Nyquist)
° 15 333 Hz.
11 2" =2048
° 2048
7.4869 Hz 0~7.4869 Hz,
10 3.
&=0.05. £=100 Hz.
3
Table 3 The range for frequency band of reconstructed signal by wavelet packet coefficients
SiO Sil SiZ Sz,/fl Sl.r‘
1 0 ~7666.5 7666.5 ~ 15333
2 0 ~3833.25 3833.25 ~7666.5 7666.5 ~11499.75 11499.75 ~ 15333
3 0 ~1916.63 1916. 63 ~3833.25 3833.25 ~5749. 88 11499.75 ~13416.38 13416.38 ~ 15333
4 0 ~958.31 958.31 ~1916.63 1916. 63 ~2874.94 13416.38 ~ 14374. 69 14374.69 ~ 15333
5 0~479.16 479.16 ~958. 31 958.31 ~1437.47 14374. 69 ~14853. 84 14853. 84 ~ 15333
6 0 ~239.58 239.58 ~479.16 479.16 ~718.73 14853.84 ~15093.42 15093.42 ~ 15333
7 0~119.79 119.79 ~239.58 239.58 ~359.37 15093.42 ~15213.21 15213.21 ~ 15333
8 0~59.89 59.89 ~119.79 119.79 ~179. 68 15213.21 ~15273. 11 15273.11 ~ 15333
9 0~29.95 29.95 ~59.89 59.89 ~89.84 15273. 11 ~15303.05 15303.05 ~ 15333
10 0~14.97 14.97 ~29.95 29.95 ~44.92 15303. 05 ~15318.03 15318.03 ~ 15333
11 0~7.49 7.49 ~14.97 14.97 ~22.46 15318.03 ~15325.51 15325.51 ~ 15333
S, ; i j j=0 1227 i=12 3 11,
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Fig. 6 The energy distribution of vibration signal of reflect wave
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