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ABSTRACT: Itis necessary to perform a dynamic analysis to numerically evaluate the effect of blasting on nearby facilities.
The blast load time history, which cannot be directly measured, is most often determined from empirical equation. The load
has to be adjusted to account for various factors influencing the load and the frequency, but there is not a clear guideline
on how to adjust the load. In this study, a series of 2D dynamic numerical analyses that simulates a closely monitored test
blasting is performed, from which the blast load that matches the measured vibrations are derived. In the analyses, it is
assumed that the hole generated by the blasting is in the form of a circle, and the load was applied normally to the wall of
the opening. Special attention was given in selecting the damping ratio for the ground, since it has important influence on
the wave propagation and attenuation characteristics of the blast induce waves. The damping ratio was selected such that
it matches favorably with the attenuation curve of the measurement. The analyses demonstrate that the empirical blast load
widely used in practice highly overstimates the vibration since it does not account for the energy loss due to rock
fragmentation. If the empirical load is used without proper adjustment, the numerical analysis may seriously overstimate
the predicted vibration, and thus has to be reduced in the analysis.
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1 170 4.673 3 150 6.852
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: 3 230 3.104 1 80 14.661
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1 180 4.468 3 150 6.465
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Table 2. Load coefficient and equivalent predominant frequency as functions of blast duration

Duration (s) Load coefficient (B) Frequency (Hz)
0.0006 16,338 830
0.001 9,336 500
0.005 1,992 100
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Table 4. Coefficient of empirical formulas (8=1%)
Duration (s) K n
0.005 486 -1.04
0.001 2,644 -1.63
0.0006 5211 -1.97
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