kg3 =23 Al20d 4% 20049 649 pp. 89 ~ 102

Bl 01t BAMEN US| HEEN 97

Probabilistic Analysis of Blasi?ing Loads and Blast-Induced
Rock Mass Responses in Tunnel Excavation
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Abstract

The generated blasting pressure wave initiated under decoupled-charge condition is a function of peak blasting pressure,
rise time, and wave-shape function. The peak blasting pressure and the rise time are also the function of explosive
and rock propetties. The probabilistic distributions of explosive and rock properties are derived from the results of their
property tests. Since the probabilistic distributions of explosive and rock properties displayed a normal distribution, the
peak blasting pressure and the rise time can also be regarded as a normal distribution. Parameter analysis and uncertainty
analysis were performed to identify the most influential parameter that affects the peak blasting pressure and the rise
time. Even though the explosive properties were found to be the most influential parameters on the peak blasting pressure
and the rise time from the parameter analyses, the result of uncertainty analysis showed that rock properties constituted
major uncertainties in estimating the peak blasting pressure and the rise time rather than explosive properties. Damage
and overbreak of the remaining rock around the excavation line induced by blasting were evaluated by dynamic numerical
analysis. A user-subroutine to estimate the rock damage was coded based on the continuum damage mechanics. This
subroutine was linked to a commercial program called ‘ABAQUS/Explicit’. The results of dynamic numerical analysis
showed that the rock damages generated by the initiation of stopping hole were larger than those from the initiation
of contour hole. Several methods to minimize those damages were proposed such as relocation of stopping hole, detailed
subdivision of rock classification, and so on. It was found that fracture probability criteria and fractured zones could

be distinctively identified by applying fuzzy-random probability.
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