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Simultaneous initiation of nitromethane in two holes by pulsed wire discharge
for crack control of a concrete block
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The technique to control the explosion reaction of nitromethane (NM) and to
achieve the simultaneous initiation of several NM charges was developed by using the method of
electric heating of NM through the metal thin wire. This technique was applied to the fracture of a
concrete specimen, and the model experiment confirmed that the specimen could be split into
arbitrary shapes. The numerical simulation of the fracture reproduced the final fracture shape of
the model experiment. Furthermore, the numerical analysis revealed that the interference of stress
waves generated from the loading hole generated the tensile stress field along the planned fracture
surface. The deflagration reaction of NM is triggered by the heat of oxidation reaction of the light

metal wire, and by adjusting the element and wire diameter of the metal thin wire, less electric
energy is required to achieve the initiation of NM.
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Fig. 1 Simultaneousiinitiation of NM and following phenomena with the electric explosion of wire.
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Fig. 2 Fractured concrete test-specimen.
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Fig. 3 Stress propagation and fracture process obtained by numerical analysis.
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Fig. 4 NM undergoing deflagration reaction via partial vaporization of Al. Note the increased emission
intensity of NM owing to oxidation.
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