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Experimental and Numerical Approach for Optimization of
Tunnel Blast Design

o] ¢ B" Lee, In-Mo 72 A F" Kim, Sang-Gyun
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Abstract

Laboratory model blast and in-situ rock blast tests were conducted to determine blast-induced stress wave propagation
characteristics under different explosive types, different loading conditions and different mediums. Dynamic numerical
approaches were conducted under the same conditions as experimental tests. Stress magnitudes at mid-point between
two blast holes which were detonated simuiltaneously increased up to two times those of single hole detonation. The
rise time of maximum stress in a decoupled charge condition was delayed two times that of a fully charged condition.
Dynamic numerical analysis showed almost similar results to blast test results, which verifies the effectiveness of
numerical approaches for optimizing the tunnel blast design. Dynamic numerical analysis was executed to evaluate rock
behavior and damage of the contour hole, the stoping hole adjacent to the contour hole in the road tunnel blasting
pattern. The rock damage zone of the stoping hole from the numerical analysis was larger than that of the contour
hole. Damage in the stoping hole can be reduced by using lower density explosive, by applying decoupled charge, or

by increasing distance between the stoping hole and the contour hole.
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