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ABSTRACT: During blasting, high temperature and pressure gas is instantaneously emitted, which results in fracture of rock
mass. Outside the fractured zone, energy is transmitted in radial direction in the form of elastic waves. In this study, the
fracturing process is not modeled. Instead, to simulate the propagation of blast induced vibration, the pressure load derived
from empirical equations is applied to the fracture boundary. In the numerical modeling, accurate prediction of the blast load
time series, including the detonation pressure, is most important. However, comprehensive study which evalutes the blast
load from measured attenuation relationship is limited. In this study, the propagation of vibration due to explosion is
simulated using numerical analysis and blast time series was back-calculated through comparison withthe measured record.
To allow propagation of the vibration in radial direction, the fracture zone was modeled as a circle and pressure was applied
normal to the boundary. The results show that the characteristics of blast vibration are highly dependent on the frequency
of the load and the damping ratio of rock mass. In addition, it was found that the most widely used empirical function in
Korea is not appropriate for modeling the blast inside the tunnel. In addition, it is shown that the detonatio pressure should
be reduced by a significant amount from the empirical equation. When the adjusted load is applied, the results are in good
agreement with the attenuation relationship derived from the measurements, regardless of the charge

Keywords: Blast vibration, Detonation pressure, Fracture zone, Attenuation, Numerical analysis
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Table 1. Record of test blasting
No. Receiver No. Dii:?ll)lce (mIr)r}:/:/ec) No. Receiver No. Dii:?ll)lce (mIr)r}:/:/ec)
1 170 4.673 . 3 150 6.852
: 2 200 3.985 4 250 2.067
3 230 3.104 1 80 14.661
4 450 0.878 5 2 110 6.861
1 180 4.468 3 150 6.465
5 2 200 3.855 p 1 80 16.46
3 230 2.867 2 100 9.654
4 300 1.758 1 80 14.798
1 150 5.049 7 2 90 14.27
2 180 4.111 3 100 12.355
3 3 200 3.27 1 100 12.794
4 250 2.571 8 2 200 3.231
5 300 1.949 3 300 1.713
4 1 70 2134 9 1 140 5.776
2 100 9.616 2 150 5.701
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Table 2. Load coefficient and equivalent predominant frequency as functions of blast duration

Duration (sec)

Load coefficient (B)

Frequency (Hz)

0.0006 16,338 830
0.001 9,336 500
0.005 1,992 100
Table 3. Damping coefficient (3=1%)
Jn (Hz) Jn (Hz) a B
830 277 26.1 2.9e-6
500 167 15.7 4.8e-6
100 33 3.14 2.4e-5
Table 4. Coefficient of empirical formulas (2=1%)
Duration (sec) K n
0.005 486 -1.04
0.001 2,644 -1.63
0.0006 5,211 -1.97
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